dujilll jliVl dJ^. 
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(JJj.lu.jJIJ £_jLluJI JJjJI 


Olj-Jlj 4 _?>LllulU iLjLjJI 4-ll^JI 

^ ^ 1A^ (jjsbjJI - YVTi *■ ^LLaii 

t*n^or t*mrv - t *^ 0 * * 


(T- 

4j.a5jt.LuJI *LujjJI jLjV) 4 _Jjj>» 

U/‘U1 : 

ww-aw: jl«^j 

V j 










A a 






r. 


JJLdJ • 


- <ii I 

:4jj3VI CjL-uia1<JI 

V.(^ r* > > /^un J^l^l(Q^XI)^b(2Lj^JI) JU^I^Uj • 

. ljr yuuA ^-4-ifclj.jj t^JjjJI JuA-SC-A i jl qf. ^ 7 -Lt-a-'V- it_4jjjJI (jLqjJL-u 

1 ^.(j»Y * N >/-^> ITT ^-a/jXI) (^jJ) CjLuUI j^j-4 ^ aVitl JL^V 1 • 

. Ji^-C-Ls _L>-1_4 t( h i < iU Lj t ^j^-^-(-uJ 1 j t a_aiJ I lA-^ jv I 

.(^Y * ^ ^ ^ £f ^-a^Xl) ^1-4-cJ c-J^Ill u lI I ^yjiXVI LloII ^j-l u U (J1 t # 

i(j !)"m i? MiJ^J L-£ ^U-aJj^ l IjjJ J-lL u-lu 1-L-Lt_u i LjJLUj] LjJlAjI i^S^J^J-C. ^.uLuLq i^jLqitjT i^5C_(JI JuA-SC-A i J-L«-i-uJI lA-4-*_i_u ijUj^Ll_u^L<k (-JljjJjT 

. <jJj)J_)—J_ l 3 i J_uLl3 ^_uJ^lAJ^» 3 J-Lu iClIJJJ (_^i-L(-LLjI j-B 

^ ^. ' \ \ /^> \ IfYpU-U fM-Lain j-ijJa3 • 

JL4J?e_4 (jy-pe-J i^jJL>Jl Jua-Sz-A ij_L>Jl j-jj-stil Jl-lC. i I J- UU .U i ^j S Ll-uT jJL>* 

W.(j»Y * ^f If 1 ^Llfl L>^ • 

. lAJj-J>iJ I £) Lq l <-u i ^Jj_I^>iJ I J-^3 i I 1_L£3 i Ij-ifcjJ I jJ Li* i ^y- p e- l i I j.J>J I lA-LC. i I JuA-SK-A i [AX I lXX-LjU l Ij-iijJ I ^yS^C. 

— t^nji m f (i rt tt 

s t£p^N 

^ * o .l>Y * M /-&>\ tfV 4 oj. \<?tl <j?jL> wt-d ^ ^-<-aXI JL^I ^JLaj • 

^jLLaJL-u i^£j_q-*JI jpjjtjI lA-lC. i LjJLpl^Hj (JSLjLo i^llLpsj! (jj-$_sLi_u ^jLt]ij-iiLIa Ju^ss-a iijJLjjJ tjijJjJj tC j 

. { jlyuA^a 4l!IJ l^lC itlajJLj jLj] i^jLiJI 4l!IJ l^lC t^ r »jjJ > l jJL>* i^gj,ji?i?tl 

^ Yf.I»Y * \ Y /-&>\ If i ( ^ ) tj\-ujj£ jj->- 4-j-^-x-loJI 45JUII ^yJj-C ^IjuXI • 

. 4ptpJiiv. .(jj.i.oj^ (jJj-J i .Ajj) i?" ( MJ--U i4 £jJ Lij^jI^ 4_LlI Jl^lC. i^JualiJI Jjjlj_u <(J-a-lju- j^j^LSp i ( _ ;r l_u t ij-aLjJj CUJ^j-a ^uLa 

^ . W RV AEGAEO” pjAlj^tAt ^< a,,, ti ^La jj-^- 4 P^UlI1 jLjVI ^_y. ^yjJa3 • 

.(j»r* >r jjjjj-jjU/ jb y tn) 

i^jjllSj^jA i^^L^ujj ^yj IlA_u^_jJ i^jLiSJI 4_UI J-j-C. i^-aLjJ^ CLxJji^ya ^_uLa ij^^a ^jL>. i^jLu ^ i jJj^LiSLi-u <_yij^ui-i 1 

i Ly J $ 1 J 1 11 (^“- Ll i-u l-£ i^j. ui_^J CLuLA {jyi-i i?"l ( (i i^_ L >-jJ>- ^yxi^jLl i^o^-UJj ^-a- U ^_p>-\—(_) i^aJLA-LaLl ^-U- L ll^j| i (^y& l^-£L li-u Jj-lLu^ 

. t ilO -^3" 4 ^JLl_u i^y^Li_u^_La ^OlA-J^-jJ i-j-a-' ^ -J- l - l ^ ^jjjJ^_L<3 

M ^.(j^Y * ^ 1-Y * ^f^-u/jl!) L>i-4 ^SLjj>JLJ! Cc^jil • 

. t j?y°l (jls (^yS^jua (jT l ^yu % $^>Lu i^_lLp LjJjX. ^2 ^aJLjI (jLs (_.<_ lLl £ ij_4_lj^lj (jl^p iciJ^LuJI ic. jLX-5e_4 i JlAJLL iTuTajp 













4_ul (Jl.gf.yI £-Lc.J f^-tb «J}LL|» 4-jJ jLj^M 4JL?e_o 

J_u-^Gj L&jLstjj 4 jJj-»_<-oJ1 4_uj*jl!I 4_^JU_^JI ^ 4_jj3^I Cj l_31_tiu^L_u^Ij 

3 JU>-I^ JULJ U_d ^ ^VV^ ^ V ^V ^1_C. L^-O JJL*JI jJUU£S Jdj d_?e_iJI 

1 ^ <v Mil CjLjj tI j (j-pjtUL ^LUJl jLjIj 4 V(<ytl Cj^L?c_J! (J-a 


1 <Jj ■ 


^JL?e_4J( ^UalJI ^jJLc. (j-tuJ JlLcj 1_3jj*jl>3 


dljGillj 4 j>»Lj _i_u_U 4_«L*J! 4 *n^tl j j3n 1_J_c|jJLc JJl_*J1 |j_A jIjljl^I (j7 _jLjj 

(^JlJI j t 2L£U*j| ^ n j 3 m I \^ 7t t <i <ylt Lc.j)j_GuC 11 (j_^ ^ (lojJl 


(^ J 1 1 4 S 1 4 3 ) I i^j I j I (jj— £ j 3 < < 1^ null Lcj 

4^_!L*JI (Jj-i o - ^ j—o— 4 oj jua-uaj^tH 
jLjVI £-L_L^jB 4_ l-uLu-oJ Ijl -l4Jj» 


>L_jT «. I_^JLc 4_l£ cii 5 LJLlj 


^jL j<>>'^-H jl_*_l!I 


♦ ((4 ^ 1 4 4 It (^jl_U2_5C_!l CjIjGlILj 4_jLl*JL! ^_li2J J _call ^j_U3^^_JI ^jL>. cJsljL-A^ 

4j Jj_*_<_a]| jliVI 4_jJj3* ^yA ^j^yJj±xl IJ £_jL<_uJI JjL-*Jl ^£jL3JI (^JlJ {j-JlI Ll&J 

^jl J_4b ^ ~tlj <4 _j^j^?I CilaLATigVl JL*-4 < jr _3 3jjL_*IUJI 4_jji!l 4 _jI cjjuaI» 

4( J_^tJ| |Jl_A 4_3j*jl^J! 3jG1j <-uTtJ <j|j (jr ^JL*JI £LL>}U 3 JljJI>. 4_bLuoJ 

(Jl 4 LaliaJ j^LZLaJl lLsI liaiil ^ ic. ^.1J—3JI 4_!jL?e-4 C7“^j 

.olyUlj jLjVI ^£1 4-JL-3lt / ^ tl djL_<_u!j JlU L<^_« IjJuu^-4 Juu dLLa L - r lII 4_ul Ju_<aJI 


diSdJI 1 ^ TU jl“y\t t fjMjJjJI l—ulj 

Cr ^H ^ lH (^-“J ♦ t 



jLjLj < j r Jju 4_j_<aJL*JI 4_b?e.^JI —(((J VLLsI)) 4 jJj» < <i11 jLjVI 4_jJjIjljus] ^ jI^>jJI CjIj-jJIj 4_aL*J1 4 _Lj^JI £_jLjj 

CjIj CjLljJLuJI JL^I 4 ^_jjI_3j JjLDj L^jL c.jjuaj^a -jIjCj ^ Jjjlj_^I 4_uj_*JI 4£JLj_<aJ1 

♦ 4- u JoUJI Sj^JI JVU* Cu_4J 4_jj»jV1 

JUf.l C-<-*_<-u i^j Jij 3 lLajJI CjljJiilj 4 j>. Lj_ t-uJJ 4_4L*JI 4 _!Li^J1 q I £-jL_<_tJ1 ^JLstJI JJljlII I Jl^J ^ 3 < ^alt 1I j 

L^_j_<_uV 4 j^jV1 (JLul VI jJufc £~a J- 4 UHI 4_<_ujjJuQ 4-L3 -.Il. 4_L^jvj 4_3t-uo1j 4-jjfc-uIjI'Lt-uI 4 jJij (3^J l£j-3V1 <_u1Zl]!j 

. 4_jJj jJI CjLLjuJI j I 4_JL?t_3-JI CjLjl^LseJI £_3 4£Jm Migtl (Jl 3^.V1 

^L*JL ((4_ujJtj|)) (jljlj {^j .2 C-x-uLuJI ^_jL1j ^JLLaj c-t-mJuil (JL^C-Lj (j-^LieJI ^ mi2?11 ^ 3*4 : q-la-uixS Lc. JJljlII 1 JC& Jlj3j 

(_£^j VI t ^ 3 i~ 11 (JL cjJ-^^j i4_HjL_<_ail 4jt-i_<-g]| ^-<-ul(JL^Tt-t-u I (j-^Lj-JI ^- LjU . 3jj_1$J1 4_Jj j_^JI a 3i ^ < 
3jJLi] I Aj (j-UjUaJ Jj_aj 4_Lq LSJLo 4_jj Ljjuo Cj I Jljv.j ^j_c c_x j 3 ',", 11 4 3 jLp-VLi Clu-ui CjLjljj-3 3j. Al. 

(j_4 J JlL. ^1 4_sLusVLj 4«4_l>*L>*jJ1j 4_jjl3e_scJI » 4_j^jV1 Cj 1 jjCjujJ I (j-4 j-J^ Lr^" I <g/4 jJIl. ^4_j1^_uJIj 3j»j>* LL 3 JI 4_jjLl5cJJI 
^liil (_3JV1 4-jjl <>>^eJI Jjju 4( jy .Ue-3JI II£_J0j_3 jl V3tl ^j- 4 4 _lIc. jClL-Lc £c_jjLj Jj_juj 4 4_uLpcJJI 

.4_uJl*_ 4 4j^j?tJtJI ^_La_3JI ^JJLo I CjIjjCjuo CjJuvj L«^ (JjVlj 

cjLuUJI 1 ^ ^ ' n j ^ (jy^ ji 3-*-lm ciLUil 4 _ji_4L^_i jLjVIj 4^>-Lj_<_uJI 4_jJ^ 4_j ^j-3j (^jlJI t j3r<11 L_^. 1 j 

(jy-j ^ylljlj ^ ^ j_jh) IVY ^L*J ^-<- 0 j-<aJI (jy^ ^jy-lil c-x.j3.ntl JLuil Cia.ttt cj_p- ^jJjVI 

4jjl_-e_a]| 4 jj3 VI Cj I jjCjujJ I ^-^3 L^" 4^JL»_<aJI 4_re_C^lj 4 _jj Lj_»_<aJ I ^-_<-^LL*JI £j-a ^ L_I_lJ I jl j-a Lc. 1 jdc. 

. (^jj^VI Cj I jjCjujJ I *JJ 4_j Ju Jl>- ^ 1o4j 4_j^jsel5cJ I j 

J_4a_ 4 JjLajLi 4 _jjLjJVI 4jJj) ♦ (tit I 4 _jjl_lU ^-1-4^3 i _ r -^ 4 _j^jVI CjI u3mU ^-t-oj-<aJI j-Jj-33j JJl_*JI I Jl_& LjjtiLLaj l_4^ 

J-4 ^yj| C-t-j-S-ui I jILol j ^_JjLj ( ^yA 4 A C__tjl JJV ^-Ll 4 _JJJ_LjU I J 4_J^jVI Cj l -t-13. P(, 11 C-cJ J C-<_p«. ^y_jLjJVI jLjVI 

1(^JljJl5cJI j—t^ajtil (J-^ljl I 4_ul_La_£Li_uVI ^_^lj-<aJI 4-3r j < oil £_cjse_4 4_^j-jJI 

C < <n I (j-A JljJl*JIj 4_c.jJ3_<aJI 4 _j^j VI Cj I jjCjujJ I q-jA j—u£LJ1 ( 3 mm^I ^_<_uj_<aJ1 Ijl_A ^J-cjlII 0-^3 

l ISLi Ll <d 3 I 4 11 ^_JJ|^J Jl_UU 4_J^_ ^ 3 Ci£^ 11 ^_J J_] I ^y I < i t ^ L_uJ I l j_4 ^J_lalL_uJ p ^ ^ ^y_^ c A J 3 n 11 1, ^,c. I 

CuJLjJIj ^jliil ^jj_3JI £j-a jCLol ^JlJI 4^LAjVI 4_j_uJ1j ^jL_<aJi_«aJI ^jj_jJI ^y_^ jIj. 3Yt.< <iVI jlj_«aIC_uL j Cj|jL_ta/l »l.Io.r-lj 

. jVL^I ^-*-> 


VL^SCl-t-ijLxa IYY^LjlI £.l_c_jj 4 _ta^l_ 5 C_ 4 J Ml (II (jy-£ ^j— UJ.J I 4 _jjL 3 jj 4 _Jj- 3 _>- lj-Jj- 3 j ^ ( |< 3 tl IjUfc ^ 

<4ja-lo 1 a ^jyJLc. 3j, iViio 4_j^jstjv j-jIjJ ^j_c. CjLvj mi <a tl C>3 mi^ C-l_j_>. 4 4_L5e_La_<_a]I CjI lo 3"l otl £—aj>- & ^ mi gtl ^jl <a^-l 
j. ls\ * 11 (jyJI L^itJjLj (jr J^ Jj_aj 4 4_JjjJl] ^JiitlL^uJ C-<_ii£ CjIjjI 4_jjlit^ ^jljl Lr-^" JJ-^-*-^l \-^-£j-a c_ 4 j 3. n 


(^j-jVI JjJ-i^VI ^jIj^j?e_i 4_j yr>- (^j-jVI c_<-j-3-uJ I j 4__ul JLj_^JI VI LJ -L ^s I jj jJ>- T ^_<al£. Ur^3 

U ^j-a-UjJI ^_JjJaJI m3 mII 4 jlj)j_II (Jl J 3" f (<V 4 ?jl J_C.lj 4 _JjLl>.J 4 _j]Ll^JJ ^_^J_<aJI (— a 1— tTaS^Lt-uV dJLJjj 



j§ 5 Ji 


iofri biu^i m 


(j_a J-JJjJIj 4_jjL^jl^JI j— jlaJI ^j-4 j»_u£ /j-C <—2s—tlLtSU! ^_j c__<_-uiJuJ1 4 -jI^-C. (j-AJ (jr^l VLH*-^ CH 4 

. 4-j^jV1 Cj!jj-1*_J! 


(jz-aS t4£LLc-^JI (j-jA J^LsLLo iJ7 -h I 4_j^jV1 CjL>- j_<_tL^JI ^Jl ^,r.I ^ jualu.3 t 1 Jl_& ^_jLjJI p < n ^tl 1_4 j 

Jl^.J 4 ^H^tl q-A dlj^t-ua-A J-JjJS (^JlJ! J>j) 3(tl £.1j_StjU3 (j;y ^ ^ mi gtl JL^I J-jllu JJ_U ^ i <i 3tl I JL_A (j- 4 J—JjGliJI 

^<UJlo]| j tl ^Jal 4 JlC. <, 3 (J ^ dJj_u 4_JiiaJ_4J ^ mi gtl (J1 -ar.l Cjj—4J! C-l_j_>- 4_uUL*J1 CjLjusLseJI £j-a 

^_j i,tl ^_j jus J-&-* cJj^ 4_<^^_4J! ^Jsl j_^J 1 jij, 3, it I ^-<.u-qJI (Jl 4.C. \ clus-lIi^ US' iiXz—L tijVl 

. 4_^j J_3J1 Cj I {jt-a _} J_C. 4_<_u1j_} 

4_Uc. j-Sj 3 L^Utl 4 _SJU_«jJ! c_j£c_jjLjJ1 (J-j-2 L a £_s14_<_u!j_S ^jj^jlA ^Jl <yf.I £_JLLaj 

^.^J! _}j_ju y * * * 4 J-C. (<n ^_J lil L_al JljusVI (j-4 lj—oS ^jUuj.2 jj-jv ^ <AVij <(jUuj»3 jj-jn. 

!j_U Uj L^J^Ljj UIjljusVI £j_Jj <J3 Jl_j Jl>- 4_jJj (j-C. CjI m3 m!I 0J-A> Cjj, 3 t a\ Jlj3j 4 3t~ V a 4 _jJ^cj CjIj-33 

.^LuJI o! j_Juj olj^l {jt-A JjvL<_a]! 

4_i_ulj^ij (^IoLcL (j7 _JLl JLxuiT Cjj-^j Jlj3j 4_BjL*JI jLjVI C^-^X3 C-<_p>. 4 < (l Ur^J 

4 J-_5t_(JI id ^jILujlA Cu_5ejL<3 L_al (j ^ OJ^Jt 4_i_ulj^ 4-J-^Al (j-A&J ^I—AjIjTj 4_^jl_*JI 

^jUi! jLjVI £C-LjUlA ^jL5tJ_<_uJ CJ1 J 3J, (g^^l CjJl^I ^L-(-tjL<UI IjLjfc CjuA JlifclLcul 4_UJ^£jtj| 

lL^-jIjJ^J! c-Jux-j t l,fl*t,< c—x—t(j-4 oLi_tc. 

^Lc. JoLiil 4_Sia_L^j u .tl J iV! ^_<_tL^JI ^jj-uj-a £j-£. j-Jj-oHj p / <. ^tl | Jl_A 

^jL_<_ujVI 4,Io, /u i 1 4_<_Lf^j_}^ L 1 11^ 01_4 ^ i <i^J I 4 _<_u!j^ ^^-_tii_^JI I Jl-& 1 C^ i — V 4 

♦ 4 tV^L^gJl 4 _jlj_lL^ j_uJJJ (_LsL*JI 4 lo^L^-xa 

^j I ^ ^ lJ - ^ ^—' 0 (Ih 3 j^-4j ^ I £_j 3 I j-<U I cj L^4j clJ I j l —a l_Aj 4_£LLa_$J I (jy-^ IjT O' i3-^ ^ 

jj)-A L^J^l a~t I I)lj 43i_XJL-t-aiI 4_p^LUJI £—A L^JLaG 4 _LO_j£j 4jj_iIojJI CjLcUj?cJ! ^j-c. 4_c_t^ CjLojJU_4J LjJ_4J 

4jjLu2J%J! Cj Ij—cLJ_<^] I (j)-A JU JL*JI (jr Jt ) ^c_jjljil jj i^>.C- ^Jl t 4_jJt_ulaJI JijlJ-<UI 

3jJi4il ^-11 Vj_-L£sj ^^L_i_uVI (J-j-s 3jGl 3J d tl jj ♦ tl jLjT <jJLufclj ^4 _jjL^ilII I^j! jL_<_ u_4j I^jLiI^^il<_u_4 
LjJ_4J 4_jJj_}j 4jJ>j)» i (i 4JLju £1 ^j_J! C-cJlL) i _ r Gil 4_uJjtil CjLjjuJIj 4_j^jVI ^jl C-cJljLo C_l_j_>- GjGwQ^JI 4_ua^L_<_uVI 

. (-(-J IJ-5eJ ! 4_^l£' (jr jQ 2 >j--la-A 4_jjLu2_>- (J_jVjU 

L 4JL11jj 


L>^b 

'iu^jVI ljL^IjjJIj ojj>i_JI 3jbl j>Lc j^jlo 
j^JLc 4Jb|ju^ . j 



t i j (i‘(~iTI JU^l ^JLlj 

.(j»Y*u /jlm rr^im^u-jXi) 


^LULA JL^^l-4 ijUx, ^.lLa> (LJ-LJjdl jji^jJuM 


:4j ^>i < ii11 4 <1 j 11 

(jr -3 J-Ull ( jr lc. Jl-^j 4 tflUH CjJlIaI jJsj 

CjJlJL^I 4_trio < a (j) of. 1 ^j! jl nil ) ^ L?~^i .3 jJI 

.(Y^ :.4_*_sljJI 4_3 jJlJI 4 iLil^JI <? j 4> 1 ^il 

* ^V1 *. Y o ^_L c_jj «<i < 4s 

. V —) j 4_^)Ui!1 CjLjujJU {jr ^ IjljJl>«jj .4 tf iloll oJ-Jb CjoLp. 

3jl_ 3cj>. fjf—a 4_)^sl<i .(stratum) 4 _jj1c. ^ 3. u. .^y^ 

^ 4 4_jJUjJI 3jLp=j>Jl 1^,1 ?r^Vlj JK 4_3JH3e_o 

_JuJ C-j ta3 ^ 1 ^ < £.1 L> 3jL_sej>. j_& 1 4 L_^JLo .CpJLiJI 

d<_0 —i_u! J—3 i—$-)1 ^—I| —iluJ 1__<J_4 — t -‘ J - 4 ^ >4 j>» 

.4_jp^l (jj— 1} 4_^Luol . 4 _jj Lo-*- 4 jj .^l_uil 

» n 4 _ju2ju L_^jLj^£Lo ^j— 4 1 ^an (j! 1 (1^>^.V Jl_£ij 

.J_ojJL L^JLLrtj ^_o 4_La_t^l^j <J£L_Jijj 

j^L>JI J <■ < f j 3 T( 11 j j^(L>JI jL^pJI ^j- 4 <■ 3 f-Lus L$_d 


.4_uisUU 4_ a _ i _<-uJ I ^ t (i I^J. I c_ 

4_<_u-^j>J I If. Jl_j^j l of. 

£_>j^ la 4 _jLoj (j jtftl II t 


nil JU^V VL^I 

.iuSLII 1 ^ <f. ^_H_i 

jU 3 J 4 ^wl_l_U_ 0 -> 1 * \J-A 


4_^Lusl *-L_*j £_j3j_$JL1 4_l1SL!I 4^vI _cuJU (Jj) I Jl-SL^j 

t (J? —4> —cu£. 4_jjL>JI BJl^jJI Jjuill ^lilil ^ i njJU 

tjjLbw^UI) (V^VV0 * ^ Ljuj_c IjJIc (j^LajoJ*.j 4_jLu^Ijj 

.()) , Y J 

xCfjmLO^ 4_)^L>JI BjlxjJI 

^j—« CjL_*jjw« « ^ ^ < iijJ, I I Jl_^J ‘ ^' jl nZt11 5 jl^.j C-<_i 

:^La! ^ cpj_pJ! JU-^J! 

=T 12 ^v ^ =T 11 (v) =T 10 ()) =T9 

(°) =S9 (i) 


CjL^vjJu 4_S_tlail ^Jl_A (Jr^- 


J-cl ^C. c_t-i—<-gj 4_p.jL>J! 4-Lu^Laj C-l 


<>>» j~4 .4_jjLaIL4 


. 4 _jjpJI ^J-aI jjiJI j 4_ijIlII 4_jlj_lL3 (j-C. ^jLjil ^g-l£j(j|j 4 _j^*Il!I 


i e4! u-* 1 

: 4_ji LH | | jjlJ I Ju» 


.1 d 2.x t^tl ^Jl_A 4^U_^U Lc!j 

p 0 4 ~( n C-J> l£ Z-iifrJI ^ 1 ^ 


Ur ^\ ^jljjLpJI dJUG LjLLi ^j— 4 4_ojJij| J-LdLU! ^ 4 —^ 

£_J3!jJ! jljLpJI J_5CJ Cp_JptIl]| (J—' 0 < Ml 

IjjI _i_u_c Ljj^Sj ^Lp. (^JlJIj 4^wl_i_uJ! 

( J? _3 1—lLp. I 4_ .LlL^JI oly _A (j7 _^n_0 4_ .LlLs jj ^tes — Y 

^ I 4_^ j lo 11 (J_!Lc _cui I _c 4_u^3 4_ Io < a 

(Jj toj C1 <_jI^ i ) >jJll tjj-£ ‘(<p^ t Y 4^.^HI) 

. ^ i a Y A * c. a i ^ t „Y 0 * 


( v )t , > a= Sll (^) 5 >>«=S 10 
( Yv ) =Q9 (Yi) e ^=R9 

.^0x0 ^J|Sjj—^JU 4 Io4j| (_■<_<.cl>. C-<-JLjUDJ CjLujJU 

4-3»l Mill 1 l u s ^ {j—A ^*.0 j J_j(^Lb £_j3!jj 

. ^ I \ , Y 4^>.jJi I ^ ^ 1 1 : (JJ-& Jlj>. I ji I I (JJ-S 1 I 

CU .Vj . 0uL-& dJjj I 4_^^V BjJlb 

:p L^n.^1 Io L_&Ll3j*£. 4_jjL^jl^ CjLjujJ,! ^ 

. Ij-P*«YV» L_ajjlc.j ((jl_p.Vl)) 

* w ^ * t^t I J^gJLulJ 1 

4_jjL$jl1! (jy —^ £l ^~nI £j^—u 

^ ^ ^ it^s11 J_ < .o.Lcll 1 I I 3^. <*<ic. 4 _jjL>J! 3j^jU 

^L*JI ^ a \ loll J-^a-LuH I £j-£- — jj) i — Ijpi^ <—3_llL?eJ 
j_?e_(il ^ lc. d<_il£-£ 



( f Y • n - ^ £TY <jW-> 




1 Sj^jJLuaJI ^ <^-*.tl 4 2 Uh4-11 4-bblaJI 4 _lju3jVI jl 4 drGbj l_4-*-l I 

.(nvJi t \r&> <1^)^/^! a^Laii l^ 

do_p* (j— 4 (j,o an ( j_C. 1 ^ /.o an 4 _jjL^jl1I CjIjl^wjJI <—3—lditJj 

L^JLu^jIj L^jL^L_<_u-4J <Ljj l_4-*Jl I djLclj-dil iU jU^df I 

£_j3lj_tlj 4£_j3ji,l 4_Luj (jlj3 VI JjLJtH] JUjL*_tl ^b-JLJ £—4 L^jU 2JU 
4_3jljj (jl 4_^Luol 4 _j^5cj>«. £_j3jJ,I 4_Lu (jl 1—4^ 

(_£jL_ 4 JlII t to j to o-~ 11 (j_4 d.<_Uu>- dj|ju>.jJI oJ—& 
(_3j-C (jy&S 4_ u ^ >j) < . oo JI L^_l£ ^ 3~m 31 4_u3 Jtiw L^jI (__3j-i_t1 
Jl_ul1I Jl_jjJL 4—Lm-c <—abilibj (_£2>JG 4_t-£—<_u C.<_<-u-l! j 4 _j_cJu>. 
tdjIJL jw ji! 4 j3j £jj_ 4 ^j-4> (4_ullll 4_3 jJl]|) 1_4>Ijl 3*.I (jl J_) 
cjUjlZlI! 2J$jJl (jLjjJj (jLjb <J-^^I i ^r°> 

(_£jJ_J (^j^-G (jl—jLJIj tgjj j^ubVIj (Jj-JwjJLt 1 4 A JL 2 » I 
. ( j_u_ujJ! Jl-ul^JJ JjJL ^dlMlj 4( J y_tjVI 4 jvL<-u-1] 

Ju3 4 _jI (Jj_3j ^-<_uj-l! I Jl_A J_^til Cjl—tlajL^ J>Lb (j - 4 j 

j> 

:ldJI 1 ^ ( ^4-l a d A h 4- ,a 4 _jjL^-*-4 j— u2> Llc. (j_c. <■ 2 

(j—4 —biil —>«^! Ly—^ ^— JL ^ (j cJ^—biJ ^— l -t-4-lI 

oij *(Y^ *V 4~l 4 O) cjLjujJLI ( j__c da_bj£j ( Jr _ltlj 

^y_d_tl dj|jLj>.jil ^j— 4 3j-JwGJtl 4_JbwjJU (JJ-&S dUj c-c_lj 

^Gldilj JjVI) dj^Litl L^*_« J-aUij! ^5 

4_^Luol t a i 'i !l aj -Mf jj *") L_^j| i(d^Jli]lj 

(jj—^ ^ er-^i 

♦(T12) 

:^]ll]| L^JG-cjj :4_oL*J1 

^ g < <i4 !l SjL^wjil J *«o4 ^JlJ! j|jL^>Jl — 

* V tY 4 jjL^jlJII Psll 5M — 

4 ^ ) i) * ii 4 V ‘^)j ^ 1 (j ! ^JU31J JS^IlJ l_ji I 

4JL^j^JL! l£dL*_ 4 L^-il jl_HH*j 4_JbwjJU 4 >Jl_a JjU-i 4 ^ Y 

4^j_4j_ujJ! Jl_jjl 1I U_J! Jj) »j ( j y _jJ! clLLH 4_iiej;ll]|j 4 _jjL^jl 1I 
. 4_uLpc_UI 4 _LvjJLLi 


^ ^4- JU l i * ^ 

i0 4^ :^l_^j^l djljj CjLajjJII ^j — 4 d^Ji43 jl^jJI 

4 A) jLp^Vlj 4(S9, S10, Sll, S12, T9) 4 V 4 A 

O - 4 drSh 5 ^' u^O^'j *W 4 Y 0 4 Y1 4YY-Y^ t \\-\K c\ 
4_Jb^ jX\ JJU: - jlJsHaj .(YA 4YY ( j_^J! 

Cj^VLjJ I ^_<_u I jJ, I d-4 j 4 ? 1 I dj I J_j>-. jJ I ^j — 4 Ql I 

3jJLii] L$j! ‘.(dJlillj j/^') 

. GJU 4__uLpcJLJI j I 4 _iL_l11! 

:^]ili! L^1 !Ujij :4_oLUI 
cl ^ ^ ' 11 ^ fl 3 Jl^.jJI J 4^4 ^JlJI 4 ^ jlJ l^JI — 

♦cr^j 

*T 4 Y I 4jjL^jl 1I J-4bUai,l — 

4 Y :^L^j^l djljj djLjujJLl (ji r ti ) 1_lI ^_daj| jl^j 

.(y-.yy.u.u ,w)jL^Vlj.(T10,T11,T12) 1 ,r 

4_jbwj_<jL] _i^l_*_c L-^j! Jl_3Hju (jydlll 4_JbwjJU 4 >Jl_& 

4^_4j_u^JI Jl_l*J,I U_JI -}j_*j dJLbJ 4_iitJjLl]|j 4 _jjU_*I! 

♦ 4—jjLl^JJI 4_JbwjJ,Lj 1 ^db (jj-dil 

dj|jLJs.jj| 4—p^lj ( j- 4 ^ <« 3 n Sj, AiC. 4_jjL>Jl 3 Jljs.jJ| (j I 

_<-4l]|j 4 ^jJlJ! L-4-A 4 d^dl—4-44-UJ !l 4 _JjL^-*-1I 

lo 1 (j—Sj. lIjLi-c 4_JjI ^ lr. (j —'0 ^j-^- 4 -*-* ^—1 i 4^ 

^JLc ^L3 j d-dil^ <J-^3 ((^jjj)) ^-^j- 4 (jy-iLJ.! c 3j3 < nil I 
4?"1 < <i 4 JS^UJ 4_j_u_4 3jl^.I^ ^y-lc. 3jLu- 4 . 4 j.xa 3 jLc, 4 j; 3r. 

dJl_J_Aj ^y_JLc. 3j_dLi-4 3ju3_ ujJ.1 

1 ^ K Ij j|jL^>Jl ^__4 4 \ t/-)l a 1 4i> JlC.1 ^£) Qj) ^_3il 4J) 3»l| 

4_jla_uil 3jl_ qjlJ I ^y_S ^_j!_lL j—A 1_ 4 ^ 4^jL_?eJL! _ ±j 

l^y ^4 (. 3j3 1 «~fI 4_3 j^1d I_41 .(Y'l^^o 4^Y * * ) Mijjlailj 

»4j t ^ \c. 

:ljLludjVI 

dJl <^4 4 1_4>_}!j-4J 4-4jL3eT<_4-4i-lI djl—LiidsjVI JlSLtTuI d< r. jJj 
2j—u£j 2 j— u ljl& djLUMj JSL4.-U dj^L^ (^ydiil dj L j -d^j VI 

4_j_Lji^J!j 4 4dL]li]|j 4_ulMI ^-Ib-4-bjI Jd-4 4^4-5e^>JI 

L^dLL^j-4 ^ A1 4 _*jIjJI 4_a jJlH L_4^ 4^jJLI 


JjVl ^a2J1 - YV JMUI 


A 


: £I 

^ 4 1 jddi—t-u Ll — d U , ,,!l 4_3 . U !l 4j d)— 4 1 M^*nl d)l JdJU 

4-J5&-£u dj^LjV d)J-^^ 4 4^"- 4_Jjd Id] djJ. —4 to 34 

(jj-2 ljL-jJu>dj 4J^_4^- VI d)J-^^ dj|j 4_JL4 jJI j l—?e-Yv VI d< d 3d! 
L^j| J Jl_j 1—4-4 4^ , Y 4_^-jltl j 4 0 ^yJI ) dh- 4 jLp-Vl 

(J1 4-C.I 4_jJ^I 1 4 J_4>J ‘.3jL^IJ 4 _JjI_4-*-4 J uoldjli (J y_4ddj 

d)-C. 4_^>dLj L^j| J _L_iJ 1—4^3 . Jl-SU 1—4-d da—4^ (Jy-ltl (< J 3 r< 11 

dJLJd 1_id)ljbL^>JI ^y_S (jj-dil 4 I_bil J_Ltf^ldc. _Lad 

4_Jj__*JI 4?l_^>iJ 1—3 (T9) £_!j- 4-U All I J_jUdLi]| d)— 4 JLdUll 

Jiju] 

3j-_jJLl£d jl >^-i * 2 Uhd-^ LdLp-| 4_3 _lU]| 4>Jl_a dj^L^- 

t ^4—<_u^ * * ^y2>j—i U Ldul^ 1—4-&ldl£j 4( M 1 ^ * AtJb) ^4_5ej>Jl 

. ^4 — U J 0 * * J) to i lit 4 ^4—<-4J 1 0 * (Jj-t^j ^yJjVLb (Jj_Lail l_4l 
3j—J_t£” j! 4 to Mijd -4 jl 0 - 0 -Lj 4 _LsJClic _4 d)J-^ L$J —^' ^W^l J 

dJLd_Aj (_a^ , Y 4_j>. jl!I) () t *<_tb toA<_tb i Atlb) Lu-iaj ^-^> 4 ]I 
. d^ "< to l"i *^-4 y jC- Lbl^ d)l—-b-4J 4( Y ) Jb i ) 0(Jb) d)l-4j-All3 

4_Jjg5E^>Jl dj I JjdL*J, I d)— 4 IbJL-C. Oj 4fcUbil 4>j —it djj_g>. Jl_^J 

1 ^jl^ c—<_Ir. 44 _jj-5cj>. 3l j| «M((^_JjVI d.<—LI j i 4 _jj Litdi I j 

1 3 K 43j— 4 ^ ((’’l ^ )) 4_jjlie_3il j-4_4i£Ltl do-iL ‘I 

. 3jj 3-^4J 4_JjJ-4 4—1 ^ 4 ^_Lc_ ^_d_g^J| 4_jJL?e_4 

t^JbjJI 2'A iU> 

d)J-^d(JJ 3jgJ>»jil ^y—3 |j|j-4d_4- U | J 1 34^. djl_4T J to t I g£l ^y—Aj 

^jdtd_4-4jJ jjydil JK diVlj ^L?ej>-Vl 4_3Jdde_ll ^l-d-JI 3jL?t2*- d )- 4 
djl—L^DJ I ^jbed—<_4jj ^y-dltl dJUG jl 4d)ljJ^><il 4 I—b ^y-b 

d )—4 d)J-^dj L_^j| 1 4 ^ t<—b3—<_4jVI 1 j!_3j ^y—tl 4_^Ld3l 4^j-iii 

(A/^ /Ai) 4_Jj)4>>»tl blj—ll (Jdi-4 4^_ ? jL_4-4jjVI lLs! _diltl L—jL^J 

4 3 I tot I I Jl_4> ^4 j < 11 31 J-ba^VI d )— 4 (j' d-c_J !j dJLJ jJ . 

4 3J1 0-0- ^__4 4 to l"i 'TE-4 4 J M to 4—Jjd : (jy—4> ^1—4-41^1 4 _jVL^ (jj— tl 
44—dbIa 4_jjdb 3 UI"d- ^ d)J-^ LjLp**! 4_L^L_<_ud_4 4 _jj-5cj>. 

. 4 j m to 11 4_)jdi I l^-_o- !j 

Ju3 3j. Aif. 4_JjL>JI 0lX->- jJI (jj-S ^4-4-ujJ.I Ijl_a ^J1 4^.1 (jl 

'.(jdbj 1-4JJ-4 dA-dJbwj-4 d>d rb Al^ 


da—k-Li j —a I jibj Ij-^p- Y ^dj^l-^- 4 3. Utl 4 >jl_& d)l — Y 

.3j—4>ll3 « ) A)) 

4 ^ ) ^-&l J)to tl 1 ^ 1"( 4 3 (_^dltl 4 JO- to < <1 tl 4 4 ?J to 11 Idd-L-U |j J bL-JUJ 
4^A 4^0 4^^ 4AY 4 A ^ 40V 4 1 0 4 Y* 4 V 4 'A 4 O 4 ! 4 V 4 Y 

r^jinL L-bvji- 4 (ita 4 UY t nv 4 ^y^ 4iiV4m 

(jlj. o-^tl 4 _L>.j-4 Jlju Jl^ Lj^-dolj Lj-odiJ Hal—oiuj (jl —1 
(Jl—4-C. I (JJ-S «-tal—tiudil I j—A (J-dbu Jl_^J 4£_j3j_ 4-0 j-_p-Vl 

jl o-o. V _J (_y_tl 4—bLdDVlj 4 4—a_Jjdedi IJ (j7f utl 

:5 ^ 

(^y-3 y-ULLU-A i^£j—lxl.A I i-Lp LJudJ I |j—A (jl 4 to Q-jUUj .^Ld-Jl 
. 4_d ^j-bl (J_j 4_bs j—litJ 2 il£L_J Vj 4£_j3jJtl (J—4^ 

(t—O-Jjdedilj _jdj I ) _liu-lJI lLs! mi < 11 I j 4b (J 4 c. (jl — (_J 

I (gjtl dj Jl-LgI 4—3iad_4 (j 4 C. I (jl jl 4^4 nit \ \ Cr-^i J— 

J-ja>JI Ijl-jJlooj 44 _juIjJI 4_^jJl]| ( jr -3 (jl^ 4 3 j tot I 4 >J_ 4 b 

y -e-tJI _ <_u (j_ C. 4 1 * , Y 0 £_JL> <—JJ) « <1 ( 4 3 4 Y ) : ^4-^J 

( J y_b (4_b l_UOL.lt I ) 4 < g-UjJI 4JLwjJLl jjluodb V 4 >j—bG (j-^-t 

CLlj m i " > 1 (jr ^\ J *\ jL?ej>.VI ^ 

. 3 JU>-I (J_4(^b 

do—lL^ —3jU>.jil ^yj-t-u-A lc.— 4 3 I tot I |jL_4b dj|jjdbl_4 (j I —J 

J lb-11) 3jj "»4 ((YV)) 1—^d-4 4((AA)) da—bL 4_JjU?CJ>- -^Ij— 4 
4(jjrc_<_4i]lj (j^rc-Lsil djljjl (j^ do_uvjljd Jl^J .(dj|jjdbLll 

. 4_jjlitdil j LxiSLtl (j—4 j-j.^ (jj— tl 4__bLbsl 4(_jd^l j_j>-VI j 

d< C.jjJ JL^J I 4 » to 4 (( Y 0 Y )) 1 gc. J-4J5C-4 (^^y-^ da-Jtlj (jj-di IJ 

t( J y_JLLtl redil ( jr -Id 4__b_i_L^JI 4>JL_(b djIjj) "t» a 


ajjjJi 

4_b JlJlII 

4jjlitdJI 

4jju?cj>JI 

Y 


YAi 

Al 


(__y i/YOJ 4 toll o-l I (jjJLtl ^l i do J j ] I 4_)jdJI (jl (jj— tl Lbb 
dj LlU-G 4_5t_db (jj—a 4 3 jl> jJ I ^^3_4_4j_4 (jj-Ic. 3j—oiuddi, lj 3j —uluo 
4_u>.jJLtl) 4 jL^oVI L^Ul (j—4 L-^JUj-ddi dj^l (_ ? —3il (j*<f utl 

-fe),r 























































(fY* n - ^ IVY (j_cli]| ^jl!) (2lu >JI) jbb 4 j^ 




:4jt^ GTI 4 -L>»jJ,1 -^ /Y 

„ j> 

tjl—cl_A (j4_Jjl_CJl-C j-Jj. i^i'tC. j-C. <-ujJU 1 j_A {jr ^ <■ 3 ni^ 

: l_c-A 

:JjV| 

i( o * 1 i Y i Y i ^) jLpLVI j_c <—SjGLlI 0 jt_A (jjSujj 

'.^JLiI! dJ y< An 

.3juwjJ| j_c 4 _ujJlII 4_^j>JI £_3j 1^*jc^» 

JV-G>* 4 3 ^ JlJq tli II 0 Jl^J jIjl^JI jl — Y 

._cL>JI p < "j 11 

. JSL-iJI 4LLi<,,^ L^j| —Y 

(ji__iLJI ^ "ilf. <j-£- Lei—ii£ J—(I—^JLLIjlc) 1—$_)l^_iI 1—cl 

t« o * ^ »(jiGLsjJLlI c__>Ij_j| 1_cl *«Y i Y» i^jJLU (jiGsj_dJI 

L 4 ] « Y» ^cJbj 4_3jJLll jl j( J7 _3 ‘.4 _ujJlII 4_^j>JI ( J7 _3 LAGLs 
4-1 Vl J J_j L^jLlj <_jjJL_oI jl £_cj (^j—ti jV_JwjLC 

^c-J Lijl^ l 1_3j-C VI Cjl mhI CjIjl^jJI i?JL_A jl ( jr JLc. 4_^c_d^lj 

L_u£Lc-j j-^LI * ^ 11 J^LiiJ L> 1 ^i3jLj j. j < n 3~ j_c j-^Lcij 

1 «CjI— cjG3» 4—3j-i. VI tlx—i_o_ji ^—IjVl 4_3jJLll j I Jj—ill 
^eu J 3il jl j jL i«oc L^jI jJl_u t (jl_jj Lcj*-c j-Jj. is>\c. jj) ^LI 
I_li*ij * L^_?cj>. j^VI 4_i_ (_uLl!I a ij x 1 J L ♦ f Ij cjI _cjGi]| 

4__3jJl]| ^_JI t_<■_ ts> i A t I J_ JjL^xLJI j__C C(_j <il 1 1 < A _tilJ 

JjVI : jV-^*JLc I—jl£^ “ill 3 j j^jJI I—^jV t4—_4 _jL 11 YI 

£_JLu 4_J (J—ilJLc ( j y _iLlII j 4 4 j Lj 4__l1c. Cj Jl^s.j _dL 

4__u_i_c 4 *jj VI I ^jIj ) c) A=^\ c A t X^Y x ^ 1 L^b.1 i_u_c 

I_x4_ jJL><J,I 4_liJI _c 3lj_4_ jJLcjJI 3jL_5cj>JI _c 

Jl_ju Li] (ir'—P jJsj tcllj- < «tl 3jLj?ej>JI ^J—'c IjLj>- J—jla 1JL.C. 
Jl_31ju xj I 1 ILi^ I Jl^ L_^jLtcjus I (j I ( < j 3 ("j 11 

t_jLJI 4_LJ_*J 3j _U^L*_C ^jVl ^jLijUO J-UZSJ^Q U^l 

L^jI J^_3ILjuj ^(jy—ijJLlI t—>l ill 3j _usL*_c 3j__jiwVlj i ( J ^J _di]I 

JL_ul1L J ts^T\ < _^_n]I 4 _jjLc-*-1I CjIjl^jJI t?J l_^] JJ^JLc 

: 1 ^ < c t5 jl_c c_jL i_u V tj. j 11 

j> 

CjIjiVI tlx-jv-jlji 1 ^ (C. t h CjIjj %ll — 

(J-2C Lxii ^C—3EJ>J I 3 j^_jJL(-£D £y>* I 1_U_C I J < ILLJ 4_J^5C^>J I 

1 j>LaLC «)*)) tixJtL 1 j_l*_cJlI (j^illl 4 _jj.U»II iljJLl 


CjUjJl5j]| 4_£jJL ^iLc-iiiil jl Jl>JI I 4_jj^>. (J? _£ !_>j^-c 

4j>. L<-a.U 1 c <ii 11 ^ I i-L>t] I I 4 _ijl>. 1 i- 1 A * ^ j) lo ^ 

(Jl_c^l L_i^V 4 ~*< (j_c <_-c_iiu£Lu_u^ 4 ^ * ) l!J ^ * 

. Jl_l*_cJLI 4_l! Lc-ili] I 4_^>JI ( J7 _^ I JljJl>oj i^_^ji,l ( J? _^ t_x_jiii]l 

ljLu^jVI -Y 

cjL-j-udjI (jl (j_c. <_3_ luSLII (j_c— 4 JJI (j —4 (J-tSjij—li£Lc-i 

CjcLj>. ( j r i<JI Cj l—uis jVI ciJLlj tiUjL^j 1 1 4_<_u_ci>*]I c^j^JlII 

cjLj-udjVI L^JLc ‘4 jL.;!l 3j. "ill L$K ij—*i (j-Cb^l—t-uil 

iCjI jtJoj I C_s V—3 I_ AIJlC. 4_j^j?ej>. Ij 4 _£J^Jl1I 4 jmIoII 

1£j^Jlc l j'jL L^lc v.j^v cL^>* 3jt^J j 4_uJoj I ti]Li_Aj 
.4_jjj?t>. CjLLV-J (j—3 jL_lC 


1 /-I < t | 

L^J^H 

cb^l 

4^jJLI 

l_3_> 4_jjix_u_c 4 £^Jlc 4 jjU 
4 jjj?cj>. cjLLsjLj 

^c-uj Y A * 

^c-i-oY o * 


(J^ 

^oYiY 

> 

j" 

i 

Y 

4-i^oj_i^ojwC 4 jj^cj>. Ji£" 
ju> JSLiiij 

^oY * * 

^c-i-o Y A * 

Y 

4_Ctf3ljLLc jGc_>- 1 ^_C 4j jL 
Ij (^ji-«.o.c (jji^- 

^IVo 

(o-^YYO 

i 

4£J^Jlc 4 j mL> 4-Liisj 1 
4-jjii-u-c 


^oY^Y 

0 


l l/Nftl | 

^j-GI 


4_>- L_uJ 1 

4_j_Lj 4£J^Jlc 4j mL> 4_»ji 

^oYYY 

^oiY* 


4_uj 4£J^Jlc 4_jJuio 4_»ji 

a>u! 

^c-i-oA * 

^oYVO 

4Gli]| 

4_i_i 4 £J^Jlc 4j jL> 4_iji 

^C-i-o ^ *\ * 

> 

j- 

i 

4i]li]| 


:4jjL^3tll -Y 

1 4_JJ Lc-*-lI CjIjL^jJI (j_c 4_C-j_cJ?e-c (j_C. (jljJtj>JI £JL_A 

lLs! _tUI l_ ^-<j^-A J_jJ_^ t_<] lljLv J_«JI Jlj V ^Jl 

t^LUl (jyS 4 _Li -c i- c (j,—Aj iL^JL^Iju ^c_jL3il 


J/VI f^a2]| - YV J>LLl 




c mi iJ_l 1^ 1 1 <<il I (^_JI (J^VI (j—^ > < 1 1^-11 tljL jj. a ^ 

. J _)L*!1 4 _i_Lii_c 

(jdLcUil (j_jJla jl^>- 1 <?jL_c.I cL^. Lcj (3_j^ii] I ^jJlj 
L^jI LjjuD^iLsI (jy— i]l 4_jjLc-*-1I j _l^Ll*JI (JjVI :(j^_JLl]| 

4_il_tfu_c j_Aj (J_^Li]| j!jl^>JI 4_cLie_<is (^^.jLlllj iCjI _ 

(jl^^I ( jr Jju Ju3 Lc j-Aj t (j-u-UjJ I Jl_jjl1L <-La_jj>JLl jIjljseJLI 
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diL-uisjl Cj^L_j ^—Lc. 4_^jJl!I o'j it (jr -£i jj) %II (J— 4 LjS!_cj 

CjI <> J_Aj 4^0^ 4^0* t Y^ *j—jisaJ!) 4 lo 1 1 a 


:4jjL>i^JI - I 

(( YY0 )) CjJlL) (Jj-i]lj 4_jjLrtiil 4_C.j_^j?eJU 4?JL_4> 4_<_uljJ ^j_4 irL_u 
4_jLrc_c L-X- l ^v. L$j!j 4(_jVjJlJIj 4_C,jJju2_4 L^Iu_l!Lc i3^y—^u^ 


j^eiJI ^JLc. 4j—C<-t-u ^j_4 Cj^L^. L^jI ir'-p L_^ 4£_JLuail 
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:4ji^>i^JI -L-i 

^_jj| (j—4 jL_l>. I « i )) ( j__c Cj^Ljn. 4 »lo4 «YV)) L-AJJlCj 

(jy—itj 4CjL^Jl 4J ^_)! Juaj ^J_2w|_(_4J_4 _1 1_O CjJJL_*J 4J_ 

dJLi_Aj jl ^j-JLojJI ^j—« 4_C 

. 4_jj1_4-*-43 4_l.Lv. L_^jI 3j j i ♦ ^ 
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*(S9) —4 ^—>iJ! £j—c 4_bjJiJI 4>i—A 

^jLJw 4-jJ 1 4 Mill 4 "l^v. (jl il ( ) 

:^_4b j^e-iil ^ji_<-u-43 ( j_c 4 lo 3*1 ^ If-1 C^_jI£j . 4_^jJl]| 4>Jl_A 
<j_4 ^L^iBVI JL^U iri_u jl^j 4^Vi*4Ai L^iilj 4^V1UYV 
CjjL_j ( j__c (jj (j^ILBjl_i_4i]l (jO^jJLlI ^J-iLo L^jI l < j 3r<II 

:^j_JLlll j_?eiil ljr - Lc. 4L—>1 3.U 


JjVi ^o2il - yv JMU 


u 


4_JjL?tJl]| ^_ u£l\ I_cl 4 j)l_C -5 Jl^ j)L_JJj^C. j)l_ uu2j I_^ 

* CjL_Cj_$j?cJ,I j)_c 3 jJl_ilIc (_jLj_<_4j^ I_4>lij)J ljl£ 

* I 4^_c^^l I 

^j—jjijvJI ^j^>JI ( J7 _b ^jLcj (jj_J dll j 4 3 J UII 4 ?Ll_4> Cj^L^v 

L^j 1 j jl>.^ 4 p < >< ^ 0 £ <; r. ^_I I cl<_Lusjj 4 ^ A £ (Jo ^ <*<( 11 

. ^L^j (j_c 3j_<_u£j (j^_^t^ (j^i^.^ 

: 4jij U^d I I 

: 4_lI lii I 4_4_4 i_ajjJ I 4jj L^jlI I y~it I j) 11 < * <j3 P<l I ^ L^ij I Juu (j^-tJ 

:jljJL>JI - ^ 

I ^Ic 1 4 4 L^-usI Juc CjJJlju (jIjJljv 4_*_ijI 3j^j?cj>JI 4>Jl_A Cjj_^w 

4ji 4_aJ 1 o ^ < c ^L_3 jj Ij ^jSj. mi 11 j ^_j j_L>J I (j I I j I i_L_>t] I 

j lIlC. JLjv. Lj | ^ j_J | ^ ill I I I j 4 dJL_j_c I Jlc 

^_>iJI 4 to mi j-(-c l-_L_lc I jJL I oA—it 3jl 'rr 'v. <r< il£j 4 l^l_Ci_Lc 
^ Ij^ j^Vlj !j^ I U-^ ^li]l 

.(^!t) ,i ^Vji]|) 

:4 t u^jVI - Y 

: i lo I < c (j O - u iajl (jj-Lc 4_^jJlJI 4>JL_A jjiL*JI (J_c Li£Lc-i 

^)Ioj — JLJIJ — *-ll (jj— II 3j — til]| j) — C ^ M.YVA ^Jj_Is2J ^j_JjV| 

(Jj—Ls (jrJ_j>. i(_ij_ij>JI (JJ—II jU_4ii]l (j—C ^_<-uYY * 

4_ulUI ^ lovo 4^c miY 0 * L_^ju3j^,j miYA * 4_uii]| 

.^Lrejv^Mj (JISLlTuVI 3jJL*11I 4_jj^?cj>JI (Jit^il <_Ldj 3 ,,,t 4_rt_jij 

- r 

L^jIjjLj I 4 j3i ( j__c L_4j_ii. ( j_C. 4 _^jJlII 4?Jl_ 4> dijLlcI 

jIjl^vJI UL^V L^lc (jLjjl :<_ilj_il 4 _*jjI C-^JiJb ( jr -lll 

4jl,J-^>iJl I j— it (j—c ^jj—tii]I ^—1^)41 (jl^ 

(j3 _4 j)K 4 4-±_<—]Lit]I Lcl 4 4_J_4j (_jj_*JI ^ 4^>41 ^j—iHllj 

^illl 4 _lLv. I JlI I 4_jjLi]| 4 jvI _i_a]| ^ lc. ^LLjjj 4^_jjJl]| j!jlj>JI 

.jn -UjJI JljjlIIj 4_4jJlII 4> J —it (j^_s Ja—iji 

4_4Lisl 44_^j^tILcj 4_3 jIj (j^_i 1_c 3j_4>Ui « ) 0 » ^ lc. 

CL_c-<is ^j-IlIIj 4 3j j "i» c « £Y » Cu—»JLi CjIjj %ll (j—c JJl_C. (jj—II 


dil 3_lLd «Y» (y—c. 3jl l c. 4_4jJlII olL-it dil 3_lLd j)I irL-u d_jj 

:^Jli]| J^i]l ^ 

^ V> < ntl 4 7i t V >11 

4((^_<_uV * » ( j_ 4 _*_i ditiLjv. 4_ijiLi 4_LaJLLre_c 4 _j^?cjv. j-_t_ti£' ^ ^j 
I Jlj J 4 4_4jJlI I (j—c tii] I £j^>t] I dij-^-<—t-u I l_^i£LIj 

(J-CJLJ (_£ I 4^VYA4AO ^ j i -t-CLC 4^_Jj^JU tiJI J-^Liil 

^il 4_4Lial 4 loli-re-c <ij^>J| Id_4> d<_il£" Ldpw 4«^_<_u^ Y0 » 
j^Ia L^ 14_jJuIo 4_iji_i ^_5e^>J I 3 j_jjlju^J I j 4_La_t_ujii, I J VI 

^jj-t-U-C t-U ^ 0 * ^p2J^,J ^_t_oY ^ A J lol ^ Ij-^^ 4 3 jlo lii 

4_jjJ,l L_<-!_<-u-l dt—ll^ I ^ K I 0 L^l £ * 4 Yo 

L$jljji-*_c Lclj 4^lj_<^>JI 4_JlcjJI jL?cjv.VI i3i ( j-c. ^iLi]| 

L^j jiiiLj 4 (( \X » Bj^iiLLaiLj 4j— 4>ljl3 £-jj! (j-c di^Lv ^ilJI 

3j Mlf. dljl_J J^JSEJ>J| j)_C M«oll j)l£j . 3jjiL*_C (^1 
4^j-iwI 4 _jj^?cjv. diljjlj JIjuo jl ^jjvl_t_u_c 3 jL_lC. /3 ♦Uc 

^J_>-1 _ (_u_c 4_J j]_) !^y 4>J 4 dl IJJ Ml C L_4^LjjJd. ^ lo 4 II <1 v L^lc 

4_pc_L^_t_uJI 4_3 _lL^JI oJJt j_j_c Lc (J-*-lj 4 (^j^?cjv. 4Lii (_)L_1 c__<_3^.j 
«o Y» dci-L 4_jjL?tj diljjiL»_c Lijjlc j_a 4_4jJLll 4 >jl^J 

i4-Lt Ij^j-^ l^j^* j! LjjLsts ^Lil (jj-^i j^<-a£' ^-^jl ♦ 3j^t-u£' 
( j_c £ Ljv. Ij-_iiw Ij *« ^_t_u ^ * A)) ^^^1 dc-Luoj di Ljji-t-u-c ^ jr lc (j-^LI 
- L y 33 L^J 3jjJw 4_3 _lLJI 4)Jl_A dlljjiL»_C 

iUjiU I 

4 3 J UII Jl_ju 3j _til Luc dij. ^Io (_^-illl ^AYJi^ 4 3 J UII (jj— 4j 

ji_i_u_c (jj-LLc. 4_3iiie_c diLjji_t.tj.4J 3j_titilc dt_ii£j 4_3jI _utJI 

jJJLrei] 4_5txL> j_ 4 JvV| (jjJLII d<_t.ui£'l L^jI j Jl_lj l_4_dj t3 JlJv.jJI 

Lii (jdji Jl^j 4(^j_u>JI J^j?ej>j| (j_c dcil£" (jj-iil cLi_JI jL?cjv| 

1 ^ t>) »j 44 _jju?cjv. Ji£L) L^iLrei 4 3 j loll t?Idb jj_c ^ULVI Jlju 

♦ 4—Ll^ti-cj 4—l3eiiti.c diL Llv. 


ju^ciil (jjJd ditiLjv (jj-iil dljjijdl (j_c Jlj Jl*JI ( jr lc. jLd d^j 
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(jlj Ij 4_jjL_p3J (jjvl t_u^C 4_jjL5EL>Jl £_Ll 3JI d<—L lCJ Jl^J 

(jl_ljjj?tjv (jLiii^ I ^<c<>> (j—c (jl£j | 4_jjj?tjv di Ij J Ij 
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( f Y • n - ^ 1YY (jl-L 


i cii 1—4 ,J_4 | 4 _Jl 4 p —uj ^ 4 — 1 JlJ I pSp-go] I p I Jlj>J I 1 ^ 1 4 

^JlJI p-jpJLlI L_ 4pikl p t jLaJ p l±1I_4Jl 4J pk_b pJI-4-tlJI 1—41 
dJLj-4 I JlI I 0 A—& Bpl—Sta- C4—)kp t4kj-4|jL4 p—4 4-*-<-uT(J 1 k 33 1 

Ip—jitLa pk 1 pki (C-(— ILxil p— 3 ^ 4 —?taJl 4 k (cpILc 

:4_upJc>J! 4-3 jJl1I 

pbp_ dJI jlJ l^>JI 1_Apikl pk 4 1—^jlpJia* ciJL— il^IJ ug Cj4Jl_xj 

k^Jkl l— 4 I t 4k-L4l Ju4 p—4 kl—4jL4 J. MlC. 4l_LOJ ‘k 33-^1 ^JlJI 
' * k ^4 4k}k 4 4 I JL4 p_4 p a * ^ (^Jcll pil 4 Mill J>1 Jk_>Jl J ^4 
1 t—<-k pL^- p-3b *4-4 JlBcI-hlII BpkstaJI ^ksta-l C< C .pHp 

.p—i-kil ^4-?taJl pbp—3taJl (-ill—L& pk JL-3b ttk ( (pljl ^4-3taJl 

- 

l BpjkJ I 4_bpJtlI ^ Jtitl-gu I JLa- Ip (_jLj Cj I b L^j pkj Cjp—L 4 J J_bj 
♦ 4 jk , <11 Bp 3 a II p_ 11 BJl_jLxJI 4_Ajp_L>JI 4_bpJill 1 *<bjIp 
*((^ 4 —lH ^ * )) : p—<fc 4_ C.L3Iplp 4_ Ipia p—4 p B ull pi <■ 3 jpJailp 
^£-}p_J pk cjrt-I ujL^jlII I p— Op *pl J-j>JI plap—C p_4>p 

pil 4 Mill p_Jpljj>JI p—C- ‘ J L_x_LJp *Jl_jjl1I p— 11 pObjJLll p_4 

p k p^ ^ p— 0 i ^_Jp V1 p_c. ^ < u YA Y C / * 1 ) 4j3 1 < <i 4 ^ p— ip-L>J Ip 

l—LJ I p-11 l—L& p-j-dijp . ^4—<-u ^ A ) 1 p_JpJL>JI pi Jll>JI p_C. i4ljLJJ 

pi 7ta>pJ patJp t4 _l 1 L^tTui 1 4_bpJLll c-jLj JljJl>«j p- 4 p-^- 4 -^ ^-1 
4_^j>J 1 p_b Lol p^Jw^lj 4_ibp_LlJI 4 _^j>J 1 p- 4 ^-4^ 

. 4_jJ lit] 1 4_bpJLl 1 p_3 i 4_ujJl 1 1 p I 4 _lI !<; mi 11 

:Lj|jpiudtj 

t4_^p^tILop 4 _jjIj p\— 1 l- 4 Bp—&Uh « ^ 1» p-lc. ppibtJl p_4 

( iyij t ny j4 i*A :p^ipk]i pi pi , < ( ,^ji ^ uj^i ibi) 

c.<_ tbs jL_bp ‘(^^j ^Vj t ^'A'l tp_^Ipibil L$j!b p_ a 

p_c 1 jJl_c. p_^Iplb p_Lu£. 4 _Jl 1LJ1 p 4_^pL?dLll p_^Ipibil 

pi pjL_*JU p— 4 J pi VBll p__4 4—C.p < <^>11 o ,>>4 tCjlpp-TLX.il 

p! p^—pj * 1 -ilp—1*1 p— 4 4—C.p <<^U ciJLljp t^L^pJl 

:4—_<JLli 1 jlp_ll p_4 Cj^L^v Cj lpp_ T l x . 1 1 t?b_4> 


Jp^atil 

pTL_uV-JI 


4jpke_3JI 

4j jJaJI 

4jj JlxJI 

pi jj>JI 
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:4j m t^tl 4 JLlL^J 1 

^Uvp t(HAtlb tHT-n^Jb tUYtlb) TLLtkil ^p 

1_ tljj I 1_ ^ItlLreJ JL_bp t4 U <.<11 4 BjU11 uC_*_i Bp_ JjLlc 

P_ll J-Ltf^p p_^JtJ cP_il£p t^_5CL>Jl 4 _L^_<_u pTLcp Bp—Bpl 

plpJL^>Jl ^Jp lo 1 4_3e_tbjlp Bpl_iol p—^jlII lj_4p ((^ MlV * * » 

1 cI t4_t£.Lbj ob^ L^jI p_J ju L_<3_4 i4_ikii]l Bp— iBil p_b 

^_1 bl tljLJs. 4 _JLjJL3 1—1 ^B 4 c. p— 4 p 1*^ L_^jlppBji_c 

L^TLj^_ALj Cjp— j^_s 1 ^ ^ Ip . Bpp_jji_c Bp A if. ^_ip I p 1^ VI p^TLjlj 
Bpp^p t(A/YY/YA^) pb^L/Vl p_4 ^1 Ul^b tL^u^j 
pT-> ,Bll cJLlb 1 ^ ^ a I p _4 p-^ t(A/YI /) O'lj pppl pj-l <-—»1 b 
.(A/YY/YYY) ^Upj ^p^b ^jlJI 

:4-jpL^tXI j^LuJI 
tbJLiubpV I — ) 

pJLc l_4_tb LjpTlc jL_Bb tp_lpVl 4_l>pJll p_b 4-bpJtil 4, <«<11 -j 
iAtlbj 4_^p^jL4 4_LuIa p_lpVl :«^_lojL'" l» 1 4 ^ p^ pO^-^JI 
<iLjs. i ^<_Lb^ p^>p_^pJ,l pJLtjpJl p^j?ej>Jl p— « cP-il^ 4_jjlit]l p 
L^lni^ ) , 0 4^>.pJLIl j iAtlbj 4 -lu-lx.I 1 p_4 4 _B_lLj L^tk- 
^ ( (lY \ 0 plop—Xjp t C_SP__L>|J 1 p—l 1 1 <3 Ml 11 p“ 4 ^4 ( u ^ V Y p to I 

.t-jp-iii pjl pp-tiil p- 4 

:0(pJL>J!-Y 

pOjpL^-x-4 (j\Jj\s>*ju4 .j — L_jp^b 1—4^- Cjp— 4 4_bpJLll <?b_4> p^ 

P_ll pkp—*3 pA-PtJ3l : kp-c CjV— 3 p—^p—431 pa 3 313*^0 

1 tBp^wQll 4__u LptllI p— 11 4— TLI lili 1 p l 4 jlo t < 11 4_LvpJU 

tp-JLUl p 'Z- <11 p \c. L^l<^ < 1,4 

:4JUlSai4^pJJI 

tbp-Jwoil 4 _ajL t^eJLl 1 Bp 3311 p_II B PL-SLsti 1 Bp^j5=j>Jl t?b_4> Cj p_jv. 
tpJl ^ Pill pljL^>Jl L^kLb tL^-usIjuc cjjjl_*3 plpJ^ 4_*_ipl 
4-1 —luJ t lb 3 l^>». 1 jJ 1 pbp—t-ai 1 1 &pikIp t lX->- Ip CJ l_4 JL<3_1 p_Ap 

3 U / xjpTt ^ dJL-^l JlII t?b_A Bpl ^ cP_ll£p t kl_ cJL 4 p_iLc. 

Ip-gk p^j>.Vlp l Ip-jjLus pl^ 1 3*>nn p-^-1 t‘- r «-ll-*il p_S ^_3 el>J1 

^p^ , 0 4_2wpl]| j :4 _lJL^-luJI 4^pJtll 

4 J3j311 1 ^j4ljL4 CjJJlju pip4_x_ipl Bp^s=j>Jl olxJb Cj p_jv. 


JpVl ^ga2Jl - YV JMkl 


n 


:4jpl-I 

C^pLjwp 1 ^ I pjkp t JL-Jljp t_jVpjLJlj 4_C.pJLu^4 Cj^L^wp 

Jap lob. 1_41 1 ^jlc. ^p^>.Vlp i 4_i_ lju uXJi-A JI£L_LL| Cjlb 4_3pLc 

PI p-l3w 1 jJl pI p_jvpL>J 1 1 U mi p-kp 11 4pI ppp-^-p 

.Ikka^l 1 4 ^jK p k 


:4jp^>fcj>J| -lj 

.p-tklpia ^-Lt-u p^ pLpg| ((1» p_4 Cj^Lv 4_*Ja^ (( iA» p 


: 3Ljlj IpJ I 4^pJJl 

‘(S12) tPJ p_4 p ^ V1 ^p_>Jl p -4 4_bpJLll 0 l^—& c< ,pSLi 

pa_l!bwp_<^j Cjp—4 Jgb L^jLj Cjp-j-4-ip t YY t Y Y tp_jp_g>Jlp 


^_5ta»Jl Bp—ik 4_bpk 1 ^j4 cP—ik pJpVI :p^ 

C/_4-4-,-^a 1—4jLLc. 4_uliJlp tBp—AJpJI 4_uLtae-l]l BpJLi] 1 p-ll 4p_*3 


4_Ja_uiLj p_ L*_i Vp t4_Ja_uJI Bp 3 11 p_b ciJLlbp p^-3-^pk pp ^31 

4_jpl_4Ji_4 4i>p4 1 ^ I t^_bpjl p_b Ipp 33 ,,,| ji_b JaLuVI pi 


4_ajJI Cj I Jl_i p_3JI Bp 3 1 ? 11 p_4jp t4_Ja_uil Bp 3 all p-ll 4p_JU 
^jL-ab^VI J-BbJI J-Bj p_k JaLuVI J- 4 -C. bl 1 1 ^3j4 4,1 J, 333 
4_bpi_II t>JP> Cj<ikv 1-4^ tp^j?ej>Jl ^_bp_4 pjl pJjjJlp ^pkseTJIp 
CJlJjfc pl^ ^1 p-Ltfskll L-cJpJtbilp p-kdll p-k ^_<3alpi I (J-J jJLj 
pi] I 4^pJii Ip l^J I 1_4^ t ^-JpJ I Ja—<-up p^ ^ ) ) ) Ja ^ Bp^tk Bp-?e-3 
P_b p—tkJI ^l_33pVI kLLfj jgb (T9 ^_jpJI j 4 4 ^ j Uj LkLlbp-c 
plj—4p ((4 4^,11 4_bpJLl] 4_j_guliLj AY Jap t ) * ^Ja^ 1 4 ^ ip Jo- 
pjl 4p-*3 plp‘4LL>Jl 0J-& pi pJk pke-<Islp pV-k^ p!p—< jV| 


. 1— 4 L 4 J £_bpj| 4 I 33^1 4_jI Ju (4_Ja_uil Bp 3 11 


tpa 33jU p_4 cjp^3 J_b 4_bpi]| <?b_4> p| l_3a»V 1_J p^-p3 J^bp 
^Ip— 4 J>JI 4_jpl]| 4_3_Ja pp ^lb p-k (J-kj ^I p-k p-I-*-» bl 

: l—4_A pi 33jlo 11 pkLtbp i 1 ^j4 


JljJl>i 3 p k_4-5 3 jpjLjuai 1 p_4 ckka-p 4_bpJj| t>jL_A Cjp—14 pbJI 
4 lo in pl_4 p 1 I p—C. Bp 1 jC. L_^Ttjjlap I lP_i k J 3 b 1 1 ^33jlbp 

Jjl_3 4_-L3Tl 4 4_3jpla_i p-a_JLJ c__<_ikc_i I , £__<Iap3 ^ 4 —?ta»Jl 

J 33an p .4_bpi]| t?k_4> L^lilaJ p 3ll 4 j44>Vl p—k 
<—jpJLgul pj bl iBp-jkJI Cj 1 Jp— u Jl 1 ^J—uLcj pTap—*J tP—ik L^jI 
‘.t—cJakaJ! 4 k lj (—j pi-(-uI p—tk -Lj*- p—II 4 j1_luJ 4_ulapVI 4 k lj 


lP_ 4JLrtI_(_u I pi]I CjLJaV—Jl 4_lC. p_i p_b pk I 4 ^ p * <_ bV-Bj>*VLb 
Cjklabk C<—>k jL_3b 1 4_JajLi3_4-l] 4 _ajL^_JI 4_uIapVl pp-kli 

^krta-Vl 4_3il3eJI pL_rta-Vl p_ 4 V 3*s p_kJu L(_i_t.aj Bp—j-k 

* Ja_guplXI ^ 4 —?ta»JI 1 ^jk- t_<_U j 


Jap3 < (< 1 4_5 £jIj ^ 4 —laatll ^ 4 —I CjkulapVI t>b A pi t_<-JpJLllp 

4_Ue_UtI.4 L_^jI VI (4_IjIj i"> jB, ^J_i ,l B 3 / „Vlp p|pjLj>JI 

^p _ J p— II l—jppJajIal JL-Sp ‘.4 _Ij1j ^p 4*11 p k. 1 ^ k 1 t Lu_m3 

.(<—j^ ,0 4_j>.plll) 4_jjliJIp p_IpVI p^—Lj-<3jpVI 


jlpjL>J! - Y 

14 j3 y 11 L^£ks|jL4 CjJJljlB pip 4_3LJpI Bp^js=j>Jl <?Jl_4> Cj p_a- 

tdJLual Ju4 4 _jVj P<JLLi CL-p- (Y iJaj p_jpJL>Jl pi Jll>J 1 L^lsLb 
kl-4 Jl 4 p AiC. 4_jVkj Jb 33-*. I ^jJI (YVJaj pil_ 4 —<lJI kbpiklp 
tt—(JI jlII p_b ^4-5ta»JI 4Ja_(_upI_4 ciJkusI jJl jJL_4> Bpkrta- cP—ikp 
4 _j>- pJJ I) 4— 4 -?ta«. p_3 Ip—tk pk-VIp l Ip—jJLua pk 1 ^ (3a x ) pki 

t4_xj|pJI 4-bpJLlk k^Jajpj p_jpla* tpa-k- 1 -^ 4 p-k k^_tb pdcp 

P_jp_L>JI pi Jlj>JI p_^ '-^-*-^3 pik—<lJI pi JljseJI p_(^aV-4 p_Ap 

4a-1 t_ui 1 pa~ip 4_bpJLlI ^JL_A p'— 5 1 k ,p , pj3p—ILp 1 (^4 , ,A ' ) * 5 

4_j <JpVI JkwjJI ‘4_ulit]| 4a-1 <dll p— k ^ 33j p Ap tp_IpVI 

♦ pL l ae-tTalp kJlp 1—4 pkta-pj 


:4j ^>i ki mtl 4 7t i k11 

4 pbl L_^llUtl t(^'\'\Ja 1 ) Y ) Ja tkAJaj 4_3_Jail p_Ap 

^ksta-VI 4_3il3e_4 ^ 4 -ataJI Bp-Ju-ap 4 k 1 upI-4 4_jJL4p Bp Lata-p 
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,as ju_ai ^j — 4 tjL ~a Ua dj*^^ *.4 _jij- 4 3ji ^>ji 

^ai c3j» L — 4 a {J3 _>ai ^ji jrj_>. a jL>j| 


(jj_a ja jlJ loJI J3 Mil ^a (^ ^(Jo) 3jjl —i jl — 

4 p ' <«A * 1 a 3 J 2 L < < <f*i 3j-_a 3^ ^ I 3lA £L ^I Mo. i_L4 


. ^—<_uL 


L_^_xojd ^_LLu 


(j <1 j\^JI JlWI] 3j _(oU! 3j._4_uLaJ1 4—LvjJ>' i 

: 4_aa 1 4_jj aa, 1 ^_< 0 l*ji i ^dij^_d 


(_jj_l>JI d^- 4 -*-^ o -4 aall (A ^ a j (Jovial jIjloJI — 

.^y* jjja 

(j-a diallJ 4 _)Ia Mill jLoeo.^1 ji 4 ^YVaj J-jLU jIjloJI — 

—L>iJi (_d^—ai ju mi 11 


^a^iJo) j_aa' ^ a Lbi£ (j\ "Ui ^a^ai — 

^_to jj (j a jo&Ti—<-uj LjjLj *^y : p 4 j a^ai a jo.j 


1 jaaai ji ^ai 


4_o.jJJIj 4 ^ e-\ l-JI 4 _«Jl 2 s 3 _ 4 _ 4 i _4 4 3 j_c — t_j 

4_3_ii_ai 3j^uai jl_*j 3j_^L-c d^a. jaj ^ ,*\ 

^ 4_^JJ 4^aV £ * 4 £Y l £^ T ( - < - u - 43 (_2-JI a^a_- dja-x^lj 
4 ?jl_ 4> ^j_4 jo.T (jLM L^Joo.MJ j 4 ^_<_u£Y L^aj! 

. 4o.i_ai 


: 4_jj a i 4 jj aa i jd& ua 11 l ^ m^J ^ 4_jo_a i i^_o. l 

<——*J^ (jj—I j 4o.Lai L -4 l£A3~^ lS 1 ^- o n j^Jl d -J ^ , a>i — 

4o. aai (j\-i diju-th-A j-Aj 4 L> aai ji 4_piaai 

. 4_aai 4_a>aij 


() , V 4o.jJJI j ^'Y'Ya t ^ ^ 4k^Ld^ 4-lLaia jLfc> i — ^ 

4Y:^_j3j ^_jjJll (3j-^ a 34 LaLjoj 3j^_4>a (jy—&3 


£j—a jLia ^ai . Y'Ya j 4Yoa t^jLaai ^jIjIjlo^ji — 

.tojaJi 
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£j- JlL ^ "11 ^_ul jdl L_Aji£l (jK 4 4_jj^?ej>Jl dljj "i» U L_g) 

(j_d 3j I_ lC- dt_ 11 £" ^ < 11 (jg>» I ' " 11 I 4 JL 1 4 3 jj) " »g ^_Jud id_<_u 

^ Id 1 ^3ji4«o" ^5 ( j r _lll dJUG I_cl 4 3jj_l«.g Sj, Aid (_£JluJ 

dt mi Lg^ig J£" td—iJb j^_d idiljjl jI J_uLgu L^jI ^jjjL^uj] 

(j-u—gu*JI (j-d dljj "<» U 4 j a \ iduvjlju (jd>- (_y—3 4 dI jj-Ht-g 
^ id 4_djj_g 4 3 J^U*. | j 3jJ_J.JLgJ 4_JjU^>JI £_La_3J I J-Lg 

:^jini j^ii 

:4£)L>fcdJI -? 

4 jjJ^>Jlj Jaj lo*>Jlu c 1 Ujl£j 4 (jlj_lVlu ldjuwj-g 1 ^ <>hm gL>. 

idjLuwju L_ij*g 4 ^A/Yo/^^j \ S 3 JL 0 I ^< (jl J_u 

(ji 1 g^ 1 ^ ig 4^_Jjuail 4_jJL?e_g 1 ^ *j g yvj i^A/i/£J 4_j_ <_u jJ_A 

2 l_uL>jj Bjl^Ijj t (A/i/YV iA ct/\'/Vr tr')2u±i£j^u& 

.(A/i/va) 

:4jij^>ij>JI -LJ 

( jr JLd 4_djj_g jl_p*l 3j. Aid (j_g dglu*. / 2 ♦ W4 «VV» l_AjJidj 

. ^_a I 

: 1 AujLdJtl I 3 JL^^l! 

(j_g ^j^ljl ^J1 g i"ill gju>JI {JJ ^ 4 g^ Jl 3 Jlu- jj| 4>JL_A £_3 j 

4T9) (j_ jju->«- 1I (j_g <d_ j^u ^13j. i"id 4 _ujL>«JI 3i_d>.^JI 

. 0 4 ) (j-d*JjJtl (jdJ J—iusLaJI j_A j—p-Vlj 4^ ^ Vj 


(^^jd (jdudl J-ll j* ~ . U < ^ 11 LujLgjLg 4_t U < ^ 11 | j_ A 4_il_Auj 

(jl 1 »" 11 4<t 11 ij L-jJljvj Jl_ 3^ t Jl-ulI I _c 4 _ajjJlII 4_^j>JI 

<d .U <^11 \ ,>s \I d_^jd ^y_lllj 4 _j_4L>JI , i 4_^>.jJLII^ 

. 4 _ajjJlI I 4 gy- 1jJL! 4 _jJ 1<> <"ilI 

—0 

B^LJ^cjLj t_jj_JL>JI (jj— II (Jig <"ill (j—' 0 ‘4L_ILg_> jlo—3jl lC. 

4«^g 111 ^ AT» (Jj_L^j (jl^J 4^'\V(J ! i^ (3j_^J-l ^ " 1 3" 4loj <<ij 

1^1 JlII j|jL^>JI ld_4> J I^>4 Jl_^j .«^_<-4jV^ )) ^JLj ^L_(2JjIj 

4 <"i 11 t (2)— 1 1^^ 1 * 11 1 < 1111 d -4 1 g 11111 4 _^>J I 

3 j^-uljuo 4 _^jd ^ j I ^ JlJ I ( J? _jjJl! I j 4 4 _jJ mi! I 4 _t U ( 1 L | 

(jl JJl_UJ 4((^g_4_4J^ * * )) £_JLj (—Jj^JlII II All I (j — 4 
i~' 3l 4 4_l£Lu2»^ p ^ n Ju3 4_j_g 4_jjLgJi_g 

J^>Jl |jL_4bj 4 llo 4^>ll (j- 4 (Jj) ^ 11 gj^>iil I Jl_4b (jl 4>1—UjVI 

.^jJLi 4j>. 1 i_4jJI ‘ > “ j £_g J <^ j* «^ll 

:4^LujJ I * 1 ^ ' “j — *\ 
j I 4 _uIjIjlII (jj—II JL^Uil Lpejjlj L_JJJjU 2 J ( J7 _S J—&J 

(j—« LdLgj l_g-4^ Jl>. I : (j-^JI O— 4 (j j-^uj Bj^- l II 4_uLpcJLll 

4(Vii3) (3j—3i3-l (j — 4 j-^-^lj 44 _jj__L>JI (jj—II JLg_4ii]| 

digLj^ () ) '\«-Ls j 3j I t_jLj 4_rtHb 4_j I Lg (^^Jl 4 _^Lu^I 

^ "3j ^JlJI (j^j_3il dJLJjj 4^A^iJoj (J_jjJail jl jl^sJI J3 ml 

.('UJi) Jig A, 11 



J 'JJ- 


:Lj|j^ufcXI 

JU^h 4^J^_l£LII 4_2 w 1_LXlil 4>JL_A dj|jj_l*_g diJJL_*J 


t ^-i-<-4ill I j jL?t>.VI j ^LjvjJlj (jJljlII (j- 4 j jL3t3il (j- 4 d<_* 1x^2) 
t^lUl j-5tUI ^Cjj- 4 


oj (^jlJI - gj^i! Id-A ^ 


u—g-^ 


Lg^ 


jjVl ^o2il - yv JMUI 


YY 


: JP> < i^>\, 1 — 1 

- I 

, V 4_>.jJLIJ (^^—jj-Ls-Jl _tlJI (j— ^>11 ^_13jw| j_3j 

^ ** * 

(j— g — (jVl ( J7 _ II 4 —Lc. c 3 Ai^ 1—g gj ( J7 _S — 1 ^"ij I Ju dt —il£j 
43SLuLpdil ^1 jL^Uilj (YYii) ^jL^dl ^ i ^; >n 
J IrO 3jj 4 jdJ5 x_4Tu (jy-Yd 1-^4 (j-Jjl (J— 4 ^d-ll 

4_lJ l_Jj 1_g^ i g lg mi 11 : ^ Lj g^^j-JLg o>- 1_g^ m j 

«((^g_<_uYY» l_Aj|jL3_g 3 jLjJ^ dJLIj^j 4^g_<_u^ * _i (^^j-jjJgsKil (j-d 


4>Jl_A {jt £ l_4>LjjL>.j Cr-^l ^4 JljLIII 4_JjLgJtJU J_4>LI3JU J_*J 

OgJ t 4 Id I I 1 I 4-,q.OjJ | (__) l-l—t-U V | (j— 4 (_y-d 4_>- l_4-4iJ I 

: (J3 JLU1 (j- 4 j-^Li*JI 4 >Jl_A dcj^j tc_<_<_u 1—X—1.1 JSLdJL 


4_jjLjjrc_LII (jdJjvjJll (_y-.ll tl^ 34 Jj-»3 4 j>-1_4_4jJI 4>Jl Jt dl—uuajIj 

. 4_jla_iJi Ij 


t4 jU 1^11,1 4>3 l_ 4> ^LdJjl j|j (j-4 Jl_ul111 jLjJjIj (J— 4 jj! gj 

(jl j" 11 jLdljja (j— 4 l-idd ld_4> ( J7 _3 LJ Jo-j 

j^d>JI (j_g J_g3£Lgj^d JlAg^^Ijj 4(A/i/Vi iVY ilA) 
‘Al) 4_jjg?ej>JI ^_gjJI (j—g i-ijLdj 4^A/L/^Y) ^jJLgjJI 
4(A/i/^r*) S^L^JJI jl 4(A/IY/HY tA/i/m t u * 

♦ 4 jlo^ll 4>Jl_^J ^-ajJI Jl_*_JI (j,— Id JJlJ dljj? "i»ll 4>J— 
(j_g d<_L>. J_3J (j^/lj_^VI gl_Jj ( J? _b 4-IaL<-u_JI 1 X1 j 

4 gl^"(illj 4 j a Mill jl_j?t3>-^l ^1 Jl3t" I III j 4(A/A */VYj 4—ijJ.I 
Oj "311 ^_JI 3Jl_jLji]|j 1 g4 ijr ^ 4-gjJr" mil jl ^r^Vl (jr jQ 

.(A/i/YA tY 0 ) Sj^Jtl 4_JLpJLII 

: 4-jJ L^lLI I 

4j>-1— 4.4i]| ^ , A 4_j>.jJLIJ . U ( ^ 11 ^Jl_A digl_J>.J 

J-Jjls jlJ lJ>. 1 ^31t>- gL^. 4( jr _)jJLll (^Ig Mill (j-^>ll 4_llbc_g 

4 i U ,^s ^11 _tlJ I j I Jl^>J I J_4> (jJ ) Y Jj_Uj 

1 j. it is~\) 4_iIdiill 4_JjL?tJw dJj^_LgJ Jl^j 4(jj_^J V JljSj 

♦ (jljjLg>Jl 3jl >>■ 4_JjL3^g 


1 gdLjjwud I (>_jjLg_*_g (jd (j— 4 ^ 5 5^- 4 ^ gLduai,! 4>jl_aj 

: L ^ r JlHI J_?C_lII (jy—Id 1 g |g" I_l_uLd 4 (JdIuJs2jU2_g 


di^ijju 


a^j^ll 




^g_4_4J ^ 0 *\ 

^YY* 

^uY^ * 

4jjJL*JI 

- 

^AYA 



c| < 1 ^ / it \ | 


(jddjLgJLg (^fdLbwj-g-J dJj—g a_^ 4_4 >Jl_A (jl ■£—u2 1jJIj 

4 ^g_<_u 0 \ 4^1_4.4i.g 1 g^ (jdi-t-juaj>U ^jLdul J_ji Ju (jdJJbue_g 
gljj L yj\-uu^\ J_gL*Jl (jl^ 4_uluil 4— i Luaj^l gl—xiul (jl jJl_uj 


. 4_jjJl*_I! 4 ilox^ll 4_bLjDl 


:jljJL>JI -Y 

(J-JJ)lo 11 j|jLU>Jl IjLd 1_g_d 4 j>- 1 Mill 4>J_ & (jljjLUV ^_J_g_>» 

0 J—A d<—ll£j 4(4 —i_a_UjJI J—Jd j 4 _jJL>- lp~~^ ( a ^) 

(jduisduaJLlu 4_JsjLd L^j (_y-3il dJ_lu j—id 4 _lLvI JlII (jljjLU>Jl 

dc-Lv 1 ^ 1 4(—ciLiil (^^jd ^g_5ej>JI U / ..j" ^ jl 1 ^j_g 4_j^£Lg 
(_jj_l>JI 4_^>J ^ "3" (j^/ljdl (j-d 3jl_ud L^jiuajuj 44 _jjJ,I (j_g 
1_g( Jig ("ill 4_^>J ^ "3j jlu>-Ijj 4^'\A<_li 4 YA4_L^J 

4>Jl_& Jj_IoV 4u_4_4j_lI lu j 4 4_iL>. IJ (jljJu>. l—tis l_g^ ^ ^4 4 j 3 j 11 
lujd>- 4-iiLg-4Ta]I 4 _lL2ju 2JII (j_g JLlg-U jl Ju>JI j ^ 4 4 

jl 4 ^ ^1 j_^>«JI j ^4 L^jujd 1 L_g 1 4^g i iA ) Y ^_!L j 34 

l_U2J 1 dig Luw JlJJ 4 (^—4-0 ) 0 Y 4_d L33 j l J ^g_4_U ^ Y * 4-(UjX ^_JL 
. Ul_g j_g j. Aid ^ i"l dcJUd jd^VI 4_^j_g| jLg 


:ljIj 5JI - r 

(jl_gJLrt3_4_4U (jdj^ JL^fg J5x_ 4.~Iu 4uvl_e_dJ 1 4>j_& ( J7 _j LuJuwj 

J _s_l 4 g Li_4_uVI (j—g jlujulII >Ju _3u«J 1_^ 1 i it LgfT 

1 _Aj LOd lu 1 ^ 3 J^u>-jil 4 >Jl_^J IJ J <.«3~ (jl£^ (jl —L_^_g_Al 

l—g^jl JJl_UJ 4J—uLgHll jl _I_4iil — jL-ULg-U 4—Ujd 4uwl_(_u 

(jdJj^LII l_il£j 4 J_JJ_Iuil 1 ^^ 3 ^ 4 " J_JJu i Ln sy-9-W jjLgJudl—<-uJ 

4^1_l_u_gu J-Jj) lo II JJ_4_4lj| 4 g 4 (j-d (j|jL_*_U j£LdJI l"lj lo" Ml g 

4(VYJj) 2LJIMJ 4 , M iifb ^Yij 4(V^) ^uii 

4 ^g i it^ 0Ytu 4 j>- l_4-4i-U (^J1 g <"i 11 ^ I Jl>«JI (jd (_^—1^^I 3j)^lI Jui_u^ 

(j_d J —*_u 4—jj 1HI (j 1 1 4 ^g— lju ) * ) —A 1 g ^ 4_j 1 «< 1 11^ 

♦ ^g i itY 0 £ 4_jl < >i g 4_ul j jl JlukII 


4 3j^u_t^ 3j 1 n-^>* J- 4 (jJd ^ ^ AiJj j Luj^j Lg£ dl 1 —Laj 

J |^ |»1I Ijl^] ^jil ^tjJI gL_Udl ^U", ,,A V Ld^j 
dl 3jUll ( J? d Jjj_Lll j 4 < j3(" 11 j.g" i(iI JLuw (^^jd VI ^jLgjdl 
sLui Ju>-JLg L^jI ^_uvjJ,|j i u \g mil 
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(fY* n --A) IVY <>li]| ^jl!) (SLj^I) jbb 4 j^ 


:4j^>ij>JI -lj 

4_Cjj_4 3 + Ua «YY » 4_jjI_4Jl1I 3 Jl^w 3 JI oA_Jt> 

3 .U-C-G I JL^. 1—4^ t I ^_5CJ>J I (j_C 1 ^*JC^» 'J—& I £—>3 I 

3 —?CU>iJI (j_C jl 4 _C.jJjU^O L^JLc £_)3 I L A 

. ^J^jLu-l]! JJ?CJ>J| ( j_C 3jL2w| JJ 


ljIj^LsiXI :LuLj 

4 3 11 ^lj—11 ^j) r< 11 |j_A LjJ j 

3 _c jIjJU oJ^ob cC—jL' Jl^j t3j> Ml C. 4_jjL>Jl ( JJ -£ 

CjcLs. ^^bJI GJUG jl 4_jjlic_3J !3 4_jjJulIIj Cj!jjJLjl!! 

CJLJ ^£3 ^j_c 4_C .3 (<^(ll 4_JjjJI jlJ_4 j| < <i(ll ^j-c 

jn^r. 1 ^r. 3-03 CjIjjJL*J,I 0 ji_ab 3 I JlJLc 3 ! 3 JI 3 ♦ <—<_iuoJI 

Cj I 3 ^JSx-tTu-i Li] CJ 33 —jI Lc£ 4_uLpc_UI 3j 1 <>»->. 11 4 Ic 3 »a>. 


1—lLn. I 33 .} C-J.il 4 —C-ojLlII 0 ji_ab 3 ISL<-o] 4 _j^ 3 ^jJ! 3l_pJl 

jl (( 3 JJ)) ^_<-uL G]| Jc_>T <>>^JI jlJ l^sJI (jr -^ 

. \_LjJLv «4_u^>JI» 


:4jj^>ij>JI -I 

^GG jl JlGII C-L_pw 3_c 3 Jl^wjJI £ Job CjIjjAjlII 

Cx£.jJj Jl^J t jlicGJI 3_iLc ( j_c 4_C 3 < /,o c CjcLj*. I CJLIj Jlju 
cL?cG *( ) ,)) — ) , \ :Gbl>-j-UI j L^c. 13 G 3 L^LLLl cjjjljuj 
Cj ilj-ilj 3 —cLjcJ,^ tJ—uLciil : 4_jJliJI jIj—II I ^<c 

. 4_jjL^Jl1I j—^ irL-jljGil jGI 3^3 < <illj (jo^laJI 



^ G CjjGbwl *(AIlL) 4_l£l _} 4_jJuIa 4_ 13 b /,, ^ ~tl 

C/_il£j t4_ lu-ljlII l j ) lz>\j—£. Lj 4_<^13^11 4_jjju2Jl]| -ilj_ll 

4_3^£>>UI 4_L<iojVI Aj .«^ < «i^ 1 * )) ^yzj—C .J miY 0 * )) 

(J-Jjiail j|jL_5tl! 

:Lj|j)^ufcXI 

jlicGJI 4 ^ jLuai.1 l"< ^ ;4_£jJiJI ^JL_4> CjIjjGjl/i CjJJLjG 

. 4_u?e_i_<.al! I j|4jjj?cj>JIj ^jJljlII 


pJa^?eJLl 

4 J3lie 3JI 

^L-L<-U-lI 1 

4 uJul1I 

ij^eoJI 

Y ^ 

0 

Y 

1 



(j—« 1 C<_il£~ J 3*4 4 _jj^ 5 cj>JI CjIjj? %ll I cl 

Cx_ijLij! G— 4 Cj—xjuu^ 3jl^Ij 3 + Ua |jl_c. I (J7 _LcjJI 

iU!j (^_be_t^cj L^jJlcj LjIj^c C<lc ui t(A/^ /Alj 

4_^LjLbl 41 j Jl_j Jl>o G — 4 (j-^-ci-j ^c—1 bf\_3l j|j I cbj 

cjIjjGl*J,I ^c —a I I .(A/A / ^ * ^AA^ j^_j^.c-?E-c II 

JLlc-J G— 4 il L_c :^LGjjIL*^c 4_jjj?cj>JI 

4_uli]|j t(A/^ /A^) ^ A <GU^Li!> t( o-^Y* 4 _c.I_3jjI 

4_j^ ^J_c^>il 4_i_tTuj t(A j \ /YY) ^jl j_l>. jSLiu ^-Ic. 4 _j^cJ 

t^j^/ljGI '(jj—A 4-jl ^C-1 ^j— 4 cl—Ga£.l 4 _jujI 

^jJil (J- 4 L_4>l JljvI Cr-^ 4_jjl3eG]| j. < m^II 4 jc 4>l 

ob ^jLg^JI J_^IjI]| ^ JIjlJI <(A/1 /YY) ^gVi 
^ jGil I ‘(A/^ /AV • Y ^ j £^vjJtl jLbeGil ^j_c L^lc bjOijI 
1 —uib>» J—^L_lC.j ^JlcJll cIjG II jl V II (j— 4 

. JujlII 


:ljLcj^>iXI 
:4jjL>u^J| -| 

^jGw^l cjI jc^jJI c^^Lrej 4 4_jjLrt^ 3j^«.u^ «Y YA» ^JLc. jClC 

L^jIj £_JjuaJI 4_jLre_c 4_<_uIjJlII JlJU 1 CjcLc>. 

4_i jJLc c^jLJwj 1 ^ ^ G 4 C_jVjJlJLj Cj—xjul^ 

3jl t nVLj j^jJl^JI 1 4_t —uuiJuLJt _ ■G1^ lLdj) I ^ JI 

. 4_ijJLc cC—iG" c^jLiwjJI <>Jl_& ^j| 


4jj^?ej>JI CjI J-i^U ^j-l^-ll JJl*JI jj 3jLLL : ^ 4j>. ji 


JjVi ^o 2 il - yv JMU 


Yi 


GJl^wjJI <_j ij-L ^_3j (jjGJIj (OAJij 4 _^j^Jl 1I 4— u .bjVI —^ 

4_cLc,JlIIj i(^Atl3^ ^-Ge-CaJI jj <«ll j Ijl_jJl>«jj 

.(* 0 cls^ 4_p*.jL>JI 

4-^wl Mill bfL_j J <^>4 ^JlJI (*Y^<iij 4 _j^GJI ^jIjJl^>JI — J 
^_JI —tluil c jdcJ.I ^j>.VI^ 3j_>^Jl — £b^ 

4_^LCjI ^(AY^cIsj 4 j>» 1_<-uJI JGwIj ^c_<_u OY c_jjJL]| 

4 tlo^ll ^j—c jdc-ll (Yo cc<_JG j!jlj>. Ij:7 — II 
t^c_<_u^V (Jj_Laj i) jj-c-U ^Lc-cJI < J_^L2il 

. ^ (<iYA 4_c.Lijj I 1^ Cj^>- 


c <_uj jlJ> (^Y^Uo iU-Jo iA^Jo) 2u>li]| qIjJl^JI of -Y 

ijy—jju 1_c-4 4 .4_3ilt3e_c a. I >■ IJ Ji£L_Gl CjI 3 jl ^ I G— 4 

4_jjLcjl1Ij 4_j3cjjL 1]| 3jdiil ^_JI _i j_jlj L-^jI ^c_c,j— 
.^j_GJbie_c (jrfj>Lie_Gl ^j—C ^j—-c C-<— -J j Jlj3 L_^jI —L_^j|j 

^(0 *<_Lb) 4 __cLc.J 4_jI Jl_33jlj ^JlJI (^jL_cjl1I j. <^><»!l ^j| —Y 
(j-^3 ^c_Jj jIjl^JI cl—b Jl_ju I I 3^.V c ( j T —G jI JL-b 

1_G1*j>«j (jj-Gil i_jI—i_l-uVI G— 4 1-6-^ ^-^lj-llj ‘4_J oj _uoL*_c 

Jl-ucc-U ^ Lc-Ci] I Liu] I L. £_Gj c 3^>*-I I I *4—A (j I -C33 ju 

4_2wL<_a]l Jilc LcLc-J «1 >Llu L^jI jl 

‘ ^ 1 a Y i * (_JJ) lo J <_J^_3t] I I _uu] I 4 ^4_LC-J 

. ^C—<-u ^ YY t^j JU_cJI ^1 c_jjGj>JI 


<GLc JLc-dJI ^Jl 4 _jlsIjJI 4 3L > 11 c_<_l3Jl1]| 4_13_jI3j 

: T l -l Cjj I — 


4_jj) i^C. jlj—c I ^ ilc. cL^. t(Aitl3^ 4_i mL) 4_u-bjl 
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4_JjJ?tJw (J-3^ Ct— lj 4_£L-b>l t((|<ua/l Yi)) (J—CJLJ CuVIj 

i(A0<_Lj 4 _ 4 _L_ 4 _Lj> 4 jji Cj J. I AJuuj i(^Ytl3j 4^—t.uLcILc 
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. 1L * Y ^3i_uac 

i3jo>. 3 JI ^3 cu SL^iyi (A 1 Jbj 4_jJuiail 4 j<> 3^1 — <—s 
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^ *L2un.j] .ViA^ ^Y-V ^IjjbjJ!) £jL^]| ^jJI 
J—t£l ^4 YT -V dj|j 1 ^(AJ £jJ ^1 £—bj_4 dJLJd£j t(A * V 

tY**Y 43 <«*>JI j_j|) ( j r JiLp&.UI tU 4JL cjLjL£ l igjlc.j 

4YAA^ .VA^ ^:2^n.j] * 1A^ 

.(A:3jj_^5 
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3^ < <1 ) ( I I ^ ) > _Ju^l] I ^4—?C->I-I I 3—4 ^y A J _4 L^ej, | 4? I)_ 

^—ii 3^— 4 3 - 41—3 an ]3 33 ^-^*^ cr-^ ^sl S3>.VI 
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( J7 _!Lc. 3jjl_i 4_3jJwj 1 ^jL. 4_jjpej>. 4 _ L^ jL!_3 j-L>*VI I _ a I 
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(]) , \\ 4_p^lll) :Ljj^jVi LjUicI - A 

J—A ,^a i iijjl I JL_& CjljjJL *_a —1—Uic L-i—uaS^— J—±A 1—a ( J_*J 
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La <^_iljj->- (JLla_j (jyAc. jVI (J3 _Ibw ^_^jJll I J_& jJIju ^a_l 
< <iji, I S 4 _lL. j. "tC. j_u_pi Ij 4_i I Jl-SHaj La I J_c. 

Cr-^ Lu^J t(^_j|jJI ^a—<-uj-l! j_Jj-a3 ^J* < nil j ^_j|jJ| 

j—a alj^-l 4_<-u-a-^- (jj-L- O -4 <-uJ-U I JL_& 

j. Jr. a lj_^>. I jj £s Jl_3 L^jI 1 eiJjJ tluj 4__uIj_c>» 

L^jLj L^J_a 4 _j 4 r. j—j_ali3 .(JLa^>«i ^J-uLa-i (j— 4 4_J_aILa 


4_uLlII 4j>. L_ai 1 

j^jjV! 4 2wL aJI 

c^iii 

r 

)Y 

Yo 


^j_ll IZLl^I J_i c_<_<-cl>. dLLusj (jy-jJI L^JISLlTuI ("< r. jJj La^j 

t it (_j LLj u I 3j—(‘iiT. 


jjl*ji 

J£LLI 
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3 j L~< < ii 11 
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^jjJLl 4 Ll 


l5>SIj 


(^jiL 1 

X 

jplJ L> Ml 1 

) 

jp! jlo mi 1 4 t tTu 

X 

( ^ jLupU 

) 0 

^a lo3 < a jpc. 


(c_j^ , ^ * ^^Hl) ^jLxII -1 


, ) * 4jn.jJJI) :4_JjL^-3^ j-u^LlC —V 

4_jjLaJL^ j— t^iilc. ^ \c. ^J-a (^1 jl 4 _jj^1>. ^ I JLla 

jl — 5e-2^l 4 _jV-^ j —uoLjlJI <? j —4> j—aj —II j—a- < - ^> C-^LL 

4_jjj?tjw 3j f-Ua L_^j| ^_JjVI 4 LajJlI j j^-lj tlJI Sjjj a 


^JLlal] 3 Jlx.L^ I j j< j_c. ^j^JtJ V jJ^_u La-x^ I ^ '^1 3jjJL_a 
J _c.1 j-aJI <?J_A (j— 4 jl— IujI tJj_a-C. CjI _3l>. j— 4 4_3L>» jl 

Lr^J c(A/)A/Y) 0 1A/U/WV)^J/VI ^jJtil j_aC.aU* 

t j^_iljjJI ^uJl_3jj Cj La J 3~ 11 C^—iL" L^jI Jl_3H*j ^_jJI 4_3jJlII 

^jVI 4_2wl_i^iil da_i_uj L_^jLLa jK a 4_jjLj| 3jL_C.Lail 1 _al 

1A/1/U) J£LLLI aLL^I j^Lbtil Lalj .(A/n/YYV) 
I jVI ^j-L. ^(A/i/VY 

jl 5 ej>»I 4 LtjLaA- j—c, (—3 J uoLlxJI j aj t(J_j_aj VI jL_jT 

4_jj>d p < < j I ^jL jL” | ^JLa 4_j Vd “ a I iLI ^ °> C^-ajLtH i_ul 

2L5Miil jL^Vl j_a jl_J3l t (A/IY/UV lA/V/'Y^) 
3j — tluJLa 4_jj>JI 4_^jJwjj l^jVI 4_2wl —i_uJI (J? _£ I J — 
jlj j %JI I a I <4 j_}j_* i_uil 4 _ujjlII 4 ^1 all j — 4 3Jl_C, slj-a 

^a—<-uj j-C- 3jL_ iC. 4_^jJwj La-AJ^I ^ If. j ^lo Jl_ 3^ jlj^JwVI 

(jjlll 4_£jj>»jJL j^o^ Ju>. (^^-Il 4-j-i—tTu CjLlLJLI j_a Li jjLj 
*(A/^Y/^Y^) j_j| jLa j j^_?cj>JI j^_jl_3_a ^ L CJaL^>* 


J/VI ^o2il - yv JMU 


YA 


(j3 -j ^J^jtj V jJJ ^-^J- 4 (Jr-^ ^VUidl ^1 jLr" Mil jl ^_^ljilj 
d/_il^ L^jI j-^> — jLLH jLi_<-uj>J I ^—3 LjjlLI jl — Ljjjjuaj 
ja—iljj^ (jj-jil 4 ! j_II |jl_jJu>iJJ jjj_U I—a I < <n 

j I *4 _jJujlLII j-<jj 3loll ( J7 _3 ^ jjr~( < <n ^^jlll dJUG j I Cj Lj_L*_a_U 
♦ ^-i_<-oJl1 I 4-C.Ll u2 > <-uJ (jj-3il CjVLailJI lLUG j—4 L^jI 


(5l^ a^jiii) :^IloXI - 0 

^a 1 < 1 1 j-11 4 ^a_<_ujl I I _LA V <—) I j J VI d JLA C>K ui 

j_a ^j-Aj i4_jj>r?ej>JI CjIjj_jjl 1I j_a jj^_t£Lj| 4-i_<.alll 4_3_iL_a]l 
aldJu L^LLujV 4 _jjjVI ^_^ljJll 3j^jjHl,l CjIj^VI jL£| 
3jj_a^ ^ Ler-^J ^ a3ll I ^a 1 j t_jj_jj>JI jL<.ujVI 
t4_LJj>idl ^3j_a ^3 4 IiJ_iL_u jl-^ ^dJI (^3 L-^_l3VI 

jljL^a j_a (^^1 <^4VI ^ jTi_<-u.lI j^jLajj t Jljvjj ^_3j_a (j I (J? _3 
^_jS j_a cHj I jj **<» a Lalj t L&JiJjuj j^>» I lo 11 j jj>» L«-u.l I ^lj_il 
^43 ^jLuallsVI I <>>J j£. 4 _i_lL 3jj_a^ C^aJ3 L^jL jLL 
4_L_jj>dl 4 _L_lII j_a ^_ju^I jil t_jj_u>Jl j-_3 jj ^^yJI tL 34 j-i_tTuJ V 
i^a-^jlj3j jLL (jj <toIj-a (jj-jlC- (jj -^I (J-J 4_c.ljjJLI 4^>JLuailj 
1 11 id L jj—&> ^a—^->d I 3j—I j_>- LLII j j_>- L«-u.l I 4 J a^ 4 
^jdl CjLa JuLilj 4_jj L»II jlj-ll (J-zz-ujJ j-^e-L ^j-3 Jiir'i «<n 
(jJ lJI 3j miC. 4_jjL>JI 3jil ^_3 I_A3 Jul 3 tC jL j—m-a-U ^aJ^_3 j 

♦ ^jl <^>"4VI aljLiil Ijl_4> ^j-L. (JJlj 4 »L>4 « 1 * » ^^1 
j_a i**< t < t/~> L^jL) jj>»L«-u.lI &lX-& JISLcu I JjJj (_ 7 —II 4_3Lj^>)j 
JJlX. ^_a t4_jLaj i—ciliil ,^,-3 t4_jL>J < l 3 jL?cj>JI 

^j_3 Lu^jI 3j^3jlJLl 4 _jjI£j_lII 3jl_5ej>Jl j_a < is> a tlo j < <n 
La-^ I ^ a L 4 _j j_Jjwj L^jLaL<.u.a Cjj_j_a-i ^UJI < 4 3 L < t, I 

^ lc. j_ju^j?cJlI 4_a£2jua3elLaj 4_C.jJHa CjIj^I ^Lbl ^ lc. JlC.L_u 
jj>.L«.u.lI <? Jui> j-a^ i I jj 4 <—s j_CjJ,I 4_jj_tTuj>JL 4_ij^tla-a i_j ^-l>- 
CjLvj Ju dJL3j Ljjjjjv j_5tlaj La L^laj I L ^_j_a La 

. 4_3JL3e_a 4_jj_tTo-3» 


!jl_& jl (jj If. (JJ_j 4- j -a^JI ^a—?ej>iil II—Ajj^lo jl 

4_j_1j jJI jyj j 3loll 4_t3 ^al_3j ^_3j_a j_4> jLL ^_3j- 4 j_a ^j^>Jl 

. 4_J JuJLjJI J 

3jil 4j>-L<_u_a 4_3l£” ^JL- I 4-tL. jj_jjlII j_^Lal C< r.jjj J_3j 

J^JIHI J^dl 


j^LiaXL 4_jjl_3_a ^a—5e^>«il 3 j^-uLl^ 31T (jj—^ (jr J l-‘-ll <—LJ-uailj 
LuiLv ^_3j t4 Jjl^H JI 4_jJLa_5eILlI j I 4_jj ]n * II 31J-ll L^j (3'-^ 
( jr -lll 4 _jjL>»II jl J—II j-^Lj j jJ c__<—I LiJ I (jj-S — L^jI jj —1 

I 3ljj _i_ujLa_> ^y—jil 1 4 J (J jdI jyj J 3UII (JJ— 3 ^ajL2s3 i_uJ 

4_C.jj_a 1 4_»_i_t_u C-<-Jl.L ^LLtlL I (j,JL. CjIjLVI CjaLv Jl3j 1 JL_ul1I 

r^Ldl J^till ^ 
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I^c, jLupxJ 
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L^_La 3 Jlj>.|j I_L_C. La t^JLajJI j^jsej>JI j_a d<_lbej I ^ja^J 
O—p- j_a La| l(A/^ /A"\^ dJjLil jpej>- j_a 4 _j jj^JLa CjaLs. 

(jr _lll CjIjjVI CL<_JlL jl j-a^-VI jjJLIL aLp. I ^jILl 3 jj_III 
cj! j L^la 4 1 j mi C-LL j^a>. ^j_3 i31I «\ Y» jjJLII 1a_& c.e-La->- 
. 3J-<-u VI jjil L a 4 3 i_L». I j j i (_p-3 jj] 

^J_3 I ^ M 1 1 Li. cHj j 4_juj VI I iJ-i I ^- 4 4 LI jjj—<T o.5lI I 0 lJ—Aj 
( L-L) C-c_p. iC^jLiil j_a 4_jj£d,l 3jL^vjil j_a ^^j—LJI aj-pdl 
4 j>» L<_gJ I j_a jl£ L^_La jLaJj i3|j| «) i )) L^_l3 4_lL. jJic. La 

^ 4^-JJ!) :C)^LalII -i 
^JLuaJLuail j_a ^_Luoj (J^LuJI 4 jj-jL CjIj3|— i_JIJlII ^3 (jj-4j 
t jjL <—<_3 j L^JLa Juvljil iLmj3-Jj tjpcj>JI j_a 3^-tIuJ jl 
^3 L^J La-«-L<_u I di L_u I j JlI I I ^ < m 1 jpJ I L^j La I jL&Tl<-u I j_aj 
i—< jL>. ^1 CjVL3jj jjjil jj-uLLaj dlLa-t-uVl lua 

(jr 3 (r) dVL3i]| 0 J 14 ] 4_liLaI CjJp-j Jdj t jjJwVI dLal jjcIL-uVl 
j-j-C I^»ja (j-u-a3». (jj-L- LjUc. ^a-<-ujil IJLA (jj-^J i^jjjLil ^a-<-ujil 

^ alp .(A/IY/IYY) Ula 3 Ji^Ij jl djMil .aial^ 

. L^-jjia jj£i jd-33 L 4 ] jl (jjj-su jj La - 4 L^3jJo 4jL^j 

VI C.<—t-u-li diljjVI OJ 0) jyl—x .1 Jl -J^-I »jll j—^3 Jj— lj J-iLpJ 

<_jj_3lll jVL>^ j— 4 ^ jLII jjJl^ ^ la. 3 jL^>iJI <jJ-sLm 

jpu>Jl j! jLadJI J_a j < Jj-^S L^j-»J V jjj 1 I 41 dUr. ^jJI 

JSLjJI j£j_j|jdlj j-iLal < «< 11 1 ^ < a / a Ah4- a CjLLp Jj—iJjLaJI 

^_j>^jVl jj ic j) aJU jl 3t_a]| j—a 4 t'j LuaJLl 1 4 13 < _ J 3jj t LaAj-pJ 

Nasif,) ^jj ^a 1 < _ ;r _a 1 ^jlr. j_ic. sLi jl ^ 1 VI SL 1 hIjj 

i\o\jys i^X • • v ^Ij^jJI) s< /All J_jj ,(1981, P1.XCV 
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( f r • n - ^ itY (a^jj!) (jia^ 


Bj—JL lo cj _il£" t Ba Ua ^_il_4j 4 _Jl!Ll!I 4-LLtlll j UBtl 

1 A/A 0 /) IT ) JjloB Mill 4 _l_LL L^JLo 4 _BJGoc _4 JK BMoj *w 3 =o>JI 
‘(A/^o/n^ tA/)o/\ii) ^U! 4_ouBj t (A/U/U 0 

Cl^Low Bj—p-VI j l[A /)0/)A)J CiJlla 4_i_tiu BJlow| jj 

4 ♦ U> 4 ^ l^v LojUc. 1 ol II 1 La jo-BIoj _ Boil 4_jijia 

jo£. c-ol j_LL j_4 4-o/-4 L? - ^ ^«CJ—tiw» 1 _AjLl1c.I j_£_4J 4 _oJl*_4 


i <^1 <J_j-40 1—u SU lc_JUl]| ( J7 _s jjL*_ll 


4_seoBj 4 _lBj 


4 »lo Bll <Jjo>oj <—BJGil j IJ /.oil (J_c!jC. j_C. ^olo CJ_pJI I Jl_A 
I Jl_A 1/^ <B. (jj-ij 4_uL^_j£LII <jiL£LBowVl <J_4l jC i_<_i_<-uj 4_lLuo VI 
jl_ul^JL! 4_jLL>JLI 4owl Mill j_ aj 1_$Bl£!_4 jl jl t(A/YV/^*) 
jii jl j—iLi I j—4 Jj-LLJI 4_aj 3 I ji I j 4_ujBpJI 4_£pJI j_<4 

.BjIjlokIIj 4-c.l <LJl£!_4 (Jlj_owVI j_4 <JL^>- j 

4_os&jIj CJ_jI£^ j J^_o 1_4-J-3 jjl_*J,l 4 -C.Lu.o jl (^yil l—<-A jo_ doj 
i l^tlU_LL 1 ^ <r. 4 _ujolI I Bj—jo>JI 4 _l_Ll ( jr oj_p. ( J? _3 j-j£I 

j—I — 4_joVI CjI mB<B 1I Cd_Ij I_ <£ — 4_u JulII CJIjj_jjlX1_3 

^Jbljll clLJG 1 ^ <r. jLBil <JLLo 4_uj_L>JI jBsljll ( J? _3 Bjlj-c. 

* 4—uj-»J I Bj— ja>«i I ^ i1 4 mi 


(jA v :4 jj^>ji 

4qw1_<_<-l 4 ^_<_ujll |j_A I < i B < jlj3 Lbl p Bj — C<-3 jUI j_4 

1 ^ <«ojm 4 B**oVld-4 <—jj—C. £_ojl 1 ^j4 jl — ^*Y0 * I AjIjlB^o 

ILc 4 _jUU !l 4 jvI lxl« 4 j^SwO ^La_*_i c__< iL?c_i 

t^r j lo ILi 4 _jusL>J| jjJl^II ^ lr. jJl_U I_LJj| VI 

iL_^JU 4 jBull ^lj^.Vl ^Jl J< jl 4 _jjj5cj>JI ^j_jIjV|j 


I_mIc. (^ < t t4 »Io4 5j_ <h±C. ^Jl^>.I I_A^JlC. ^_Uilj 

LJL^Lcj (jr^ (j j4^ JSLtTuJ JuJl>o 4_LaIjJI l_^IL]L?eJ 

{^yl-au ?.\ B JI Ilo ^ 3jj jC. I—^-Lo L^Jjl (jl 

4 l^s /,. l_A Jl». f .ojlJI I_AJl£.!j_Bj 4_B < ^T ,111 L^lj_>- 

j^j5ej>JI ^j — 4 £j) t Jl_a>. J£L_LLj 4_i j^_LLc 4_l£Uwj (j-u—LsI 

La1 >u ^ij^Vi uf t (A/i/m) ^34 L^ji 

1_La t(A/V/Y^^ 1A/YVV") Jl^ 

(j^JI (^*4—^1 JL^yi ^U»VI (jl : Jj^l Ifj- J^sl ^^1 

4_£jJLll ( jr _b Jlj^J JL^ 4_Il£Lv. ^ U->o VjJ V—1—4 

^1 /VI ^ ^Ij^l o? j ‘(A/U/YU) ^/Vl 

5 Jl^v. 1 J 4 »Io 4 VI BJl_ 3J 4_^l_>. ( j-C- BjLlC. 

.(A/VW) Bjl^I^ 


^jLjLAJ "l I 4f- (J—^4 ( Ojll I J—A 

^ Mil/>! 1 ^jlf. j. "ic. nil cjVI o»II ^—4 (jl— lL^jlJ! 

((^jljl^)) U^-? ^jl <>>^iil J_^ljIL]| ^ \c. ^Jjl-B 1 4_B_il—<_uil 
♦ L_jI 4 _jjL uaj>J I IjJ, I j 4 _jj IJI jJ I 4 L*J I 

(h , u a^/ii) o - 

ij7 _JjVI CjLjIjuJI 1l_Lc 4 — 0/1 ColjJ)l «<nVI mi I 

I_jJlL_« 4_i 4 Ioj^JLI 4_Lj_lII _c 4_o/l Jl_?cjL^ 4_ul_i_u_iVLI 

i(j\ la tlj 4 A A tl CjLjLuJI jjJ—jj ^LJ^jlII L_B^Vj 

CjIjJIL) ^ ^U.jJL Ijjj- 4 t c-> A.4JI <j_4J 

jL_?ej>^VI ^—Lc. 4_JjjJI CjIjjI j _ (J7 _JI 4_BjwV 4_jitJjlj 

4_C.j_lLc IJ Bj-/^ / iSLtTu Lj I \ g'tA ^ 4 4_^jj>SLI | 

CL<_ji£j CjLjVjj Jj Br.j J< Lo ^ lr. 1 ^i 

^j_4 L^jJuj-4 4_jL^>J CjIjlj^jlI^ 4_(j/l (jr l\ 4_^Lusl ^Jl?cIL«_uj 

4 jK ^jL_jVI ^ _ ud£ ;^L_(ijJI j-jj-stJI JLjLC. ^j__l (jLLaJ _ 1-0 J_j^ajJI aL_£ (^) 

t^j-1 Lc. 4_ t -<i- l c. 4_<_oljJ *\js>.y i 4 j-*—uu OJLUI 4_*_4L^ ^jLjVIj 4_>-Li_<-uJI 
.(2)^1 ^ i*v mu' (^""1 cl^ 1 14 * 11 £y\— *I-A 


(c^J^ /r 2bw/j|) j^LUJbdl ^1^X1 

^j|j|j L-UijJj ^jl^l^ 4 o Ju4 L^llL^I (jj—B il 4 jo aVI 

4 si£Lo Ij—lBj ^j| (jjl *_^JJ ^ * 1 'J 4 j^jl^V I (jl 

I Jl5cIL<_U I (j I JJl_U VI CjIji/ulII (J4_j 4 _I_<_uLLq 

^jLl—«.gj>j| JlBwT i4_J_UOO ^ 1^ j I ^"< 41 (j Jl-*-3-U 

iJ_>iJ ^4—1 / IAII /-t-t —uj ^ I» 4 i VI JILi 4_u_J I B^^S^ 

clUjJ ^jLolII ^j—4 4_1J) J 4 / 4-C.J ( 4 J_uUo oVI 

BjLJ>.jil <)Jl_A /_sVI (JJ— 1^. BjJ_jU2^C_4 4__u JulII CjIjj_Tl5l1I 

/£L_Luj Lj^Lv ^ "♦U’4 ^_J| 4_£L(LdI i4_uJL*JU <— jV_ 4-A-lI (jy ic 

4 4_4jL?tB_ lxlII <<<11 4 I Ail / 4 < <i 4 L_4 -AIjL>-I 

(j/j ia (J^L-LIo co^Ljv ^jo>.VIj ‘(A/Y o /Y OV) j^-usL>JI l-LHaj 
*(A/A/Y 0^ jl_4— u±A ^j—4 jl j! L-fll 4_j| jJLOJ 

clUB (jj— 1^- (J*-^ 1—4^ i(J^>-l£Lll 4 _c.I_Lod ^ lr. (Jju—<-ol 

4(( W)) J—pJI ^J— 4 i—Cr-^ ‘(A/W/IVi) (jLjj/LjlII 

(^j-j>-VI 4 *UBll j t^^^-JjVI 4 _^jJl!I ^j—4 c_ jj_L>JI (jj— II ^_^ljil 
(j— 4 4 Bjl_c.1j3 (j-c. Bj 1 i c. C-* — il£” (jj— Bil A/V/AAj 

1—41 iJ_J^L!| Bj)L_4 4 —Lj_l£ UBl JL-BBjU ^ 'll! J t(jjL_JI 


J/VI ^o2il - YV JMUl 


SLulMlj .(A/Yi/YYi) 4 ^U_ll ^/Vl * 

U<j_4*>s. LlB^,(A/U/YV^)(jljjVl 




—L_^Bj^Lu 3 Bjl_jj 


*_)— L_4_jil <—aL_ JU2-A 


4_jllaj Ml (jj-i^- (jlj tJ_4jJlj j^osej>J! 

.(A/i/m iA/i/U* iA/i/W) 


(l-±\ , \ Y a^/]|) :4j)L>LjaXI ^Jl/Vl 

4_J_lI (jj—Lc J— BjU ^ 4—1 — Jo J tiuil <— B 1 _U VI ^__4 — j£j Bw | Bj 4 

Bjjl—*I l 4 (jljV J £ J (^J—II (J— ^-1 ; 4 Ul^ 4_Jjlit^ 

CjIB 1_^B_4 Bjoos.|j :4_»lo 4 Bj_Air. 1_ ajjlc tjlj_IVI 

jj—I oj—1 JJ I j (jL_BBB I j t ( A/) / Y ) j ^_o>.j-4j j—I (jj_1 
jr/jlilu^o Ji^jlj^^m/I 1_41 /A/> Y/Yii iA/i/W) 

. U<?l ^_<.uJ l—AJJlCj ( J 7 —LlIIj ^ ^-l_<-u l—AJJ lCj j— 40 ^.VI 

L_^Bj11Bjj ^/o>JI jl—^ 4_JL4l^ j—. lC ^ loBlI <>ji—A (jV I j j 

(jl (Jj_Bil t^B_(_uB 1_IB£L1 i Jl _^j-4 j_ j^. 1_<Baj| Bjj_>JU 

(_sj_tiai] 1_IB^ t (A/n/UA 1 A/U/KV) (j4 B>UB1I 

(j— 4 J 4 1 - 4 - 4 -U Jo (j —4 vjjs. ^_4 1 4 ^BJlC. 1 j 3 J 1 4 ^jB~ 4 Lv. ^J_jUOjJ 

i_4j^ vi c< mh! l^bi ^.j^ (A/rr/)\c) 4 *ubii 

OJ —A j^JlOvIj lBj^. (J-LLcB l(A/V/V ' ^ 4—Aj-fiJ! (jlj L(—Jj—Lai] 
4 B^y_4 4_l3L>. (jV ^ 4 —5ej>JI mijB- 4 (j_?e_o3 (jj_A CjIjjojlXI 
( jr _^ ^ ^_j_au L_AJJlC.j 4_uLi]I l_4 | i(A/ \ / ) \ ^ 4_JjLC.l_Bi 

jUll 4 I_jl (jj_^o Ja_3 1_AJov| 4_JjlBt^ (jljl ^ ^jVI ^ lc. 

I J—>. J » ♦ C<_au (jl (JJ— II l_J_A J-L—tTu-lJ ‘(A/^ Y/Yi 1) 

4 jlf- 1_A Jowl (jo_oLB_ 4 (j_C. Bjl_±C. ^_oj I : 1_Bjloj Jl_jJl>o 

.(A/YY/SYYY=n^) 4 _oLBjj ^olB^ 

:4-CjJot^iil 

(g\ \ a^jiii) 

(j_4 (jj£o jo?eow J_AJ— j-4jJLI (j_4 4-C.J (<^>j| ^yBljVl jl CjIjjVI 

l4_4JJlBJI ^.^1 jJLI ( J? _b jj/iail Bj^lB (jj-^O l_4 LjJLc. —CgjLaaKLlI 
il_ 4 ^jj| (j-Oj-4 \ jA >J ^J-4 (^f (J^ LAjJ^LB (j^J 

(JjLpil : l— 4 -^-oloj t^_ 4 ooe-il L^j ^_B_ 4 Bj (_j-Bil 4 _jjLl£ 2 HsVI Bj-BJI 
. BjOjJ.1 Jo LjL^BocJ. I <—>lo n! < ^>B 41 (J_aol jHI J ^jlotlil 


M-otil (j,_S 4_jlc. j-B^. ( J7 _4Jl!I (j—4 ^j—(Jl I Jl_A (jLo j— jJ o/lj 
JOJ-BB ‘(jjjojwlj JO-*_aaj! j 4_OjO*JI ^/jJU OO I j) (j—4 BjoC. OO I J—4 
00 1 mBmII t"<B CO—p- <—.<— J Lt^JI (J_B (j—4J /( J7 —lloil ^ 4 —aujJU 

1— 4^ i^YYi (JOS t^Y**V ^(^^-olj-AjJI^ (j-0- l -40>J LALLpJ (j-ac. 

4oJj» Mill 4_OjoJI 4_^jL4-il ( J7 _b ^/l jll (j—4 JlOJl*JI ( J7 _b 00 $. low 
4_bLcol ( J y_4 jJI ^Ja_Aj . 4 L 4 -pJ JjjLOwVlj ^Loj Ljl—Bil :(J-LL4 
JloLBjlJIo (J-JJJ Jol—lBjl L/j (JL LoJLloJ! (j—4 ^Juuaj ciJLij (jj-il 

. dil JloT ^40 J Bll (jl—auBVI L^J lU jBjO (jj-Bil 4_J_0 jJI 

4_L1_Bj 4—01JJOkJI J_pl_4L]| CcOCO BjJ 1 (jl (JJ— II 1 La JO—auJJ 

j-lc. jl J 0 ?t 0 >j| (jj-lc- jjlo (JSLtTaJ CjLoIJ_OkJI (JO_Bj ^1 JotB-aul 
(JSLtTaJ ^_olB jJL I (jr-lc- jjW 4_JjOt_L4 (JlSLaoVI l?Jl_A (jt-1-C- 

(Jj_£.jil : JLbJ I ( J? _b 4_3joeoJU JoLoIj_ok]I C.<- 1T l 4Q J^j l^ooIj 

l^jll Ml ^O-OJO Bj—Ji JO>.|j t<—<—1£L1 daOCO (_j-il 4 _^LloI (jlj—pilj 
I Jl—A (—BJbotJ ^4—Ij ‘(^lill ^ 4 —aujJU j—Jj-BB 4 (jjj-Ow Ij Jap—auilj 

(j— 4 - 00-1 7 ^ )JL4 (j_C. (—B L^ O B4 4_0_ll <><11 ^4—auljXI j—C. ^4—aujXI 

(jA ^YWJ (jy-i^. C-aOOtB 4_3 LB J J— 40 WJ Bj—lij lJ— i_u V I jjlo LootB 
(J^-aaJ CaPeJil JoBB Jl^J l^A/YV/Y^O^ ^_oJl 1I | jo/ (j_pJGoc_4 
I JoAj JO- 4 -lBB—<- ai I L LH/I) (j—C. Jiojo V t B jjj —1 J_Aj 4 JJ Lo 

4_jloSJI l/o>. I CaPeoJ J-O^ JLOW ^Jl 4 o l—L cl 4 ^/l j_o>JI tlaotoil 

. jo?eok]I (jj-Lc. 4_o1_jocJl]I 

^ 1c. JJ lot] I (j—4 ^ 4 — aujXI I JL_A (j_Sw 4-0 J_J JUJL_auJI (—B— 

^Ij^owl j— A 4 jlf. J J ojlU j <_Lj_o>JI I_loilow I_ 4 ^ i4_JL4l^ 4_uT 

Jlj3j Lj-Jjl j^ jl (jj_oe_ao JI jjJl_^ 4_ 1 1 Jl BB * ) 1—4-4 4 lo j in) 

.^LpjJlj jloe_Bilj jo?to>JI (j—4 4-C.J < i/> 4 ^hIjVI ^ J—A l_o$.Low 


t Lo-«-aB Bj_L*_aO j-aa^ (jj jlo J_A ^4 mi jX I I JLA (^_3 4 (1c. j B C. l_4J 
J—<-a£' l—4-^0 I JJl-O 1— 4 -tSj — (jjLOJ 4_jlow (j-C. Bjl jC. 1^(4 (jlo-(j| 
— 4_j_tioil j I 4 _jjJojl]I jl jJU 1 (j>j4 ^_lojj Bj—uLlo j—jjIj^ j—4 
^/BwIjJIj ( jr owjL>Jl alorlo < a 4 L 0 V BjocL^ dcoL^ Bj— OwVlj 
.(jia-uVl (^1 (j jl_L 4 J ( J7 _4Jj^ 1 4 ^ 1j]J (jl—aui_4 Ij (jVj B <<Q 4 


(t)/Y aowjiii) :^vLvjii 

Co jl_J :BjJo*_L4 (j I J—I Li j— au^ (jii 4 % ^ 4 —aujXI I J—A 1 ( B mi (^1 

jjl^»B . 11 \ A 1 (j-obw Lai I (j—4 (jl_B_olj LO^J—Bil (j—4 Coji Low 1_^_L4 

Bj—JLlo Bj—<-u£~ (j-C. Bjl— lC. L^jV I j lo A 4—0 I l—Al Jos.1 jl (Jj_Bil 
jj—l dilj .(A/V/1A) jj_(i! (j—4 ' ■■ < 4J-OW ^_4 4_^lo>J 





rr 


(fT* n 1YY <>d!d! (2 Lj> dl) 6 'l>L 4j^ 


:(t) 

O* J> t <J (f) t 

£-9 o* -* 

(^OJC <^Tdl) J_L^JI J-C-61 

_A ‘.3jl£J_c j. jr. 4_^Kii Lua j 31 ta*U 3cljGij| 

« VI 4 45Ll_<-g] I 4 Jl_P»J I I )) ^ Lu C_3j*_*_C Jj^_42_C ^_<_u I ^ J 

^ ^ * j! * -, & 

i (( 4£6_l-u » I L_£j_c*a 4—c.j) c^_, mi 11 _c*a £-j_daJl 6 

4 A^_c 4^6 ^ 0*\ — 0 0 tjj. la.I^ ( jr -L >, -6 j-c^a J-A J ju 6 IJ 

^j_j I ) « 4_3JL>* » (^ I 4_L<.aa>» 4_JLjjua 4JL11 4_£ L*a (j I Lc£ 1 ( 11Y 

* ( 11 Y^^> 4 A^_c 4^6 ^ OA — 0 0 4 jj la.I^ 

(c_6 , ^ A 4^>*jJdl) :(0) ^j7>3 *<tl 

0 / 6 Y- 5 / f £lY (d) 

-> y- 5 £: (d j) / E;^^ / f 

/ -> j 

£_)L<-£aJI ^_u ^9 ^Le-<-tj 
^ c <^)U uAjj J-lC. 

t^jJLdl ( j_c 4_tcjJj| 4 >Jl_a < jr 6 jVI 3j^_cJd 63 VI f<JL*-ll 

CIS) 4 .jP<j 3 /tl ^ 4 ^ j_& 4_li_u-£2J l-Sj—C. 4_l£d 

4_3_)l_tLc 4 _Jljju^j cl—^lidl ^ Ull 1 _ ci .(1731, 2633 

Harding,) «_a J j j ^ u cr-^j 4_ul_peJdl ^pj.,.3 <tl < jr 6 

l^y-JLXJ <—3j^_*_C ^^iJ-C _}j^3_C <-u I ^ (J ^ .(1971, p.399 

4^aY * 'V 4 ^)—«-4jj>JI3^1) 4_jjLjj^JL1I -j"j 3 dl _}jj « £_j Lc^ai |» 

.«^> c<^>ll» l—L a u ^ j ^a 6» jl_3Iuuj i(YY ' t 3_j 4 Y ) Y(j_j 
(^ , n a^i) -.(A) u i6di 

x O t T J / (T j- 4 Y 

J(T£f> J /d^^/ dj£ x 

5 / U9 / l£ 6 Y^ 

J Y^^/ tOi9^/ lYJ 

^icY^/ f ^ / 09 / J f 

^ £ '- r L T Y- J-J 4 _^ljw ^ j| 6-9 lY>- c oC^ 6-9 

J, jr. (clLL,4JI) ^c—c-^aJll^ 4^—jl ^-^^1 6 Y C 9 “Y ‘^LLLc. 

fY9 6 Y 


(^) , ^ 0 4j^jJJI j :(^ ^j7> 7f < T1 

t.J LY J f 

Jj LY^ 

J) A^ 4 6^ c j 11 ^—11 j 1 < << j 11 6“ 4 j tf 11 ^)7i ojl! I I j A 6 4 ?) 

eY^'i L c Y J f di^' >6-9 l> ^^ - O- 4 S-^Y 3 6-^ 9jW^ 

( _ ;r _jLj 4?j_A 4 _jJlj_<^i_! J—Aj i(( ^_ J w ^94^-611 _u^JU Jj it 11 

4_ujji]| (jlij_3_(JI 3j c-U — 1 _JjLcjJL*_c c_<_<-cl>- — 

. 4_cJJ l3JI 

(^ , ) 0 4jn.jJJI j : (^) (j7> <1 < TI 

♦ ♦ (6 y 1 ) / 6 -> ly 
. . J J I c_j 

*** 6^ O^'-M-LL 

j 

3(!l I j_A 4 _j1c. c_<-3^ (^JlJI j^_5cj>JI p 4_?t_uj 

—A ^6“ Latil I Jl_C. 4 l_cLL>. 4_i£Lc-C j. jT- 4_Jc 1^6 6l~^ 4 ^_iLpe_UI 

^ ' 11 6~ 4 ^ 4 ? 1 (U 3c6~ 4 6 n 1 —Lil-^ ‘6 ^ 

^Winnett, 1957, 894) ^ jjj 

. J _& (_C (j-a (jjj ' t-ij ..I_I 

(f^, n 43.jUi) :(r) (ftSj 

(A/YV/Y^o) JSLjJI V .«<UI ^jjJLl Ijla So^lS ^ t U 
. gJ. 1 ^Lptiil ^JLULj cluu£ 1 ^♦j 4 j^yu^Li 4_*jjI 

6 y^ ^^6“ J 

too* ttz 

jj^ 4 a Mil dJLu_u 

j Aj 4 3 Jl_l>. j. j 311 ^j7< tf<ll I Jl_^J 4>^1— c.) 3l Io»U 3c I j oil 

4_jc!j6 Cjisz.jl& 6! ^c—L*il 4 3 jj^_1cj 6^— ^ 6— 4 6j-^-9 

4 3j Jl] L_(_iLcJ-U-C t__< lu> ^0~~* c< ~~* * ^ CY 

j ^4 ^c_UJI Lcl t (_>LjJ) 3 <11 ^J—C 4_lCj_(JI 4?Ll_A 

Jl_jJl*JI 4 dJLIIx£j 4_uLpeJLll ^ 4 4_6jj-*_ll ^w^L_cV| ( j—c 

Harding, 1971,) j. jl_6-c-^ 4__c-jj6J! cjLJlUI ^j — 4 

• (P-177 


J/VI - YV JMLl 


YY 


1 ^C.IjjLj c_j 1_4.6>.1 6>9 j ^ lJl ^ ^ ^ 1J°>J J_UL p e- U I ^JL?cIL_<_uI 

4 4_j_c^_lII ^_^3Lp- < jr 6 (^_ij ♦♦♦ d^ 6 -^^ ‘d-^0 ^ 3Y<YJU 

4_jj) <>>»II _}|j_II 4 _j_c£' 6— 4 1 (JLjJU drhY 1 ^ Q 1 *^ 

(jr ^ ^j6elL_<_ul j_^ (d-^-*-^ y*-*-^ ^ ' 6' 'Sj—* ‘^-l-Lss^JU 

cili j£ c< <7Yil 6U* ‘^1 j-jf 6-^^' 6' 4t 33 miVI ^_c£.ju 
<_jIj_j^I ^—Luai ^j6&T(_<-uJ ^JlJI d-^C-.<—LI l>- ciJl <^4 4 ^Ij_j| 

4 <-Lsl_ 6 _c VI 4_Lc C.<—*-Luo (^JlJI ^L_*JI c__( _Luiwj 4 ^__jjLaJUj 

j|j_ll (-6^L6eJ L_al6 I j—A £-j CJ 1 Laj^£j J_jvISL1Ij 

3jl_owj 4 ♦ Uc ^ Y VI t-ujJU Ijl_a (jyJs o-l*-* I 4 j j < >> ♦! I 

.^_JjVI 4o-l_ l 6L! 4-jil c <7ill 4 _^j>JI j^y <^)41 CjJl^vj 

:^-LLOjJ 1^ JIjl>JI 

VI 1 ^714 ^c_Cj ^_<_ujJ,l I Jl_A 1 ^jlr. ^jj-Llil 4_ L c^il 

Ur-* dW^'j ^- t -<-aill d^- C-* - <_ ud I ^_ju2 Ij _4_4jJ j ii \ 1_| 

^ ««n ^ lc. L-jj.7r. t 34 461 -^ 1 -^ 4_ 9 jJl 4_j^c^_jil 3 L_jj>JI 

JU>. fC_5EJ>Jl 4 lo 4 njUll L^_Lcj ‘(^/^ / OA) 4>J» J* <^tl L^lc 

^ 4 1 jJli. Jl_£ ^J^JI ^_ccl]| c<Jl£j t (A/0/00) Lc 

^jVl 4j>.L_4_4lil <■ 4? 4 l_ji»L>.^ 6^" i<—B j6l1I 

.(A/U/U'A 1 A/£/> * ^) 

44 _jjI_LL1 I c 6 L_jJ VI 6 — 4 4_CjjLuallJ 4 _JjjL 3 eJU U 3tl 1_c|j 

4_o.jJid ^ Io°> jii c^v- C./_il£6 j|j t_j j-1_l-uLj 4_JjJl5cXIj 

4_1jJl3c_c 6-^ ^—1 4_t_<jjl_4^jil 4 «U3fl ^j| ii 4^0 , \ 0 4 ^ , ) 1 

JSLtTo-i ^U3ll 4 ?j_A 4 tfjtoj jlj Jodi 1— LtSLcj Vj 4 (A/Yo/ToA) 


♦ ^j-4.4jj>JI JL^JIj da I' t_J66 ^c 6 Lc-ij 6^ l—c^-c j^iuil 

Cj 1 —at-cToeJ, I ^pal^^C.Vl 6 j^-^dl dl-c-*-<— 4-01 I 

. 4_c-J j6JI 4_ul_i_u_i VI 

^_4_4j| J-C (J? _6 CjIj/VI 4?Jl_A ^-d^- J-Llc Jl^j 

6^ c < <i j-ll cl—dI ( jj -2 Cjj_c>.j ^^Lll clLlj 1 —Ajj 91 d—*-^ £—SjdL-j 
6-9-661 ^j—C ^j_LuaJ.I 6 > 6 *JI CLu-p- 4Cu_Jljj|j ^— 1 16JI 

Lclj 4 ^L_*Jlj 4 jjj. Jtfll J 46j—lil ^d— 4 - 4 i.«J I ^LcSwjJlj 4 J^_C^-VI 

^_La^ ((A)) ^ Y L_jjLlc. ) 34 4 ( j_cl!l]l p - "jJ.1 I j_A Cj Ijj 7 * c 

JL_3j6Ij 3JVI—61 4_cl_Lua d^ <«jl ( < 31 l_^J 1 _^ILuJL 6 3^_uu^a 

c__(_3il]l ^j_c j j _u L-c-6 Cj— L>. 4 ^ A j YY / Y £ * ) 3 jloJ j VI l_^JLc 

6^—>6! 4jj —a 6 — 4 o-^ 1 —' << 3 d I I j —a 6j» ^ 6 

4_a »-1 —<_uJI ^6 1 ^jlr. j-LLc ^jJwVI 6 jV 1 -LL 1 Ij c 6 jJ 6 I ^6 CjJljvj 

.(A/U/no tA/n/Ud 1A/U/VY) ^J/VI 

.i 4?4 t ^__Luai I 3 Jl__c^ _4_u 6 I ^ ) II 4 (Jit 4 L L 0 . | JL_2^ 

6 jj^' 6 'j 6 VLj : 6 j 6 6 -^ j^Lj cj!jj 6 w ciiVLj cjcl- 9 - 

: L 9 —A 6 'j 61 4_*jjLj 4_ulil]|j 4(A/V/H) ^j>> nVIj j^uaiwVlj 
4_jJljilj t(A/ Y > j ) 0"l) j^LuaVlj jj)^i JjVlj j—c^-VIj 6jj^' 
ti61£6 4 j3jII Lcl 4(A/^ o/Yo *) j. 4 >>lVIj 6jj^' 6^-djdiL 

. ^-Ij 6 j-4 

6j—61 ^_4^aLuaj ^<uLL 1 ^jlr. jOlc. (j 7 _jJI 4__L6J^ 41)lj^I 6 — 

63 111 !• 3 — 4 -u I i^yi a_3 4_1 4 /7*) 11 6~ 4 ^3 < 4 ^> c 6 ^_Ltd I 

6—-« jl j—c^-VI 6 jtf*H 6— 4 fcj <<^ll 6>6*Jlj t^A/W/^A^j 
.4 _cjjl3JI cjIjI 4>>9>JI (J y—^ ^L^-jJI ^L>» 


: j 1 TI 

^<6j.3-A3 4 1 Ai3) « ) 0 *»6VI £ '-42_tiLiLil j 3<ll jjl^. ^_L 
Ijl_a ^jj-Lo- 4 A Y'K11 4_>.L<-61 66t-4-tu>JI (jy-2 LjjlLI LI jL_p- 
4 _ L L l 5l1Ij 4 4_uLm-UI daj_Laj>JL) ^jIL j) 3<ll 4 ?Jl_A CjcLvj 4 ^- 4 -ujJll 
6 —- 0 114—£- LjJljvj ^_<-tjjJll I j — A (jj— S 3 ‘ 4__u L 3 J Ij 4 _jJj_Ll!Ij 

4^°H Ai3*) ((^ Y» ^JLj (jl)j 3(11 


^c_)^ , ^ 1 4jwjlld 

^c-1 l_L)l 6 4 4_j_c^- dl 3l_jj>dI ^6 JjJL>dl 4_j_c_AI ^j_c ^c-£jdl (jy- L. 
^_La_3JI 4 ?Jl_A ^C, 3 —<-u 4_jJlL- llj_c ^ lc. ^_ 4 _ujJ,l Ijl_A jJL*j 
4_lC. j_d 63-^9 4 (( YY » 6 - 94 >dl ^6 1 ^-d-C. j.He. ^-61 3j^_JLuail 

^jlx. (jr 6 ^Lt-uVI jjjJI 1 l— aj^Gj 6 jjJL>dl -ilj-ll 

6 -C-»LL<_uJ L^j I ^ 3 - 66 ,1 6— 4 1—^JLc 4_i_<_u Lc 4 _lc^ {jy L Ldj^Ikl 
jljJtl J-3_L) 4 31*711 LUG 1 ^ c AI 4 ( jl^> Ij-C. VI ^j_c JcjJudl ^6 

( jr 6 6Lc-«T(—1.61 4 _jJ ta-VI j| 4L^VU*3 l \j 311 j_?cj 4 4_LS\_<_tdI 

. 4_j_cj_dl 3l_jj>dl 


. L3^-^ f^yu J) 4? (II 4>JlA 4_i_oljJ ^dLiU 4 JLII ^T-LlTu-C-) ^Ct-Li-u 
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(fY* n - ^ IVY ^ISII ^jl!) (ILujJkJI) jbb 4 j^ 




LfcJJLC-j 4-AjJz-~t Mill l_3jL>.jJ| ^Luil ^eu-ujjl 



4_jj) ji>)» II 4 _jjju 2 jlJI c_4j|j_ji]|:(V) ^LllJI ^_<_ujJI 

4_jjLitj2il 4_^Lpt_*JI 



^ ^1 :(A) ^ lyliiJI ^ :(0) 


JjVl ftcujJI - YV JMLI 


ri 


t L<ul> {^yyj-u l_i_u I {J^J-AJU-4 ^yjLC. <?Jl& Llu-u IjJ Lj Ju3j 

.^4j_uJIj ^jJuuai,! 


4_B_cuTtSllI 4_jjl_2e_*ij| _}|j_ll If- j _ a" 4_i_u!jjJ! <>j_& 

!bjL^jJlI Jj_*J Q — cliJI ^ t iij-ll I j — & 

4_jL^j CjJ^ mi — Jl_SILju 1_ 4 ^— ^_l]!j 3 j^JwQXIj VI 

. 4 _JjjlILi miVI 



4jj Lrtjii I j ^ a £ j I JI tXc. I t ^ ^ j LuJ ^ 1 



: L^jj ( : 1 I j. mi I 4Ti_<-u ^j—<<3 Q j) K 11 ^,0 il I I Jl_& 

t4_t-ic, Jj) 1 9 4U 4 ?r yv 4_j_}Qj ((^j_tij__c. (ji_ ^lc (j—j°> 

Jlj3j Mill) ^ <w^>Uj £_)Lu^J! Mil : L_$^_uLjj 

(j! 1 ^ * a (jl_3-.lc. :^V—£-1 4H_ <_u ^j'i a <11 I j _ A (j 4 

^ (j <_j ^JL*il 1— Qj —q- U 0 Jl_& 1— 

£-VI L_«l <j j ^ mi iII ^JL*JI ^_>lillj j ^ cJ 
JjVLa 4_ftjjVl 

Harding, 1971,) >. i 4-^1 < <i f. 

i(j-<-oJ>J I^J I j 4_uLpe_UI J-Jl3 Lcl .(p.122 

j. k J 4_j_cl i_u ^ t^Y * * Y 

^ 4j—J ^—1 iJ^-^ Ur~^ ' ( ^ ^ — M t^Y * ^ * 4t__(__u jJI j 

4_jJj_4jil J) <11 4__i£J 4_uL jjtcJlI! a <11 ^ 

jl^ ^ o Lai .(Harding, 1971, p.408) 

: ) X Y(j_j MI->J| 4_jjLpe-UI ^J) I? ill ( J7 _3 

.(YYA^ ^Y-Y i \ :U 0 t Y 

.(AY^ 

4_j^jVI 4lj_ll q —>o L_jl*JI 4_i _<-u_liI 4_jjlitj2il j _i_u£LII C<l^_tTu 

jl 4_l_4l^ (jljl (_j lc. j^-aJL-i l_Jj( VI t^_<-ujJll ^-3 4 a mm^ 11 

. 4_JLol£' 4-i—tTu 


4_jjL?tj2il j|j_11 (j| ^_JI cj! miIjjJI oly —a j-j— du_)^ 

c h jloj j^_1j J (_.«— u £LlI (J-J j Oj I t a j 4_u^i*JI 

J. iC. 4_J Lu^J I i JlL>. IJ jJ. JJ—JLJJ 5j UO LaIl4 C.<—1 

♦ 3j. ulI 4 (jLcujVI 4Ja_<-ul^-J O - ^-3^^ 


l_££.JJ (_■<-«■ tJLYV J^uSU I ^ I I * ( Y^ ) (JJ-* bjJ-J I (^-‘-‘(>11 


((_2_lre_<3 j—±£. ^1 isr Asc-a^ jl Vrttl Jjj _a J—<-^l J_jJu>«j :jJ iroll (~l) 

^1 jl j/4_lJjJ>*JI jL?e_iaJ 4_jjl_Sl,lj 4_fljL^aJI CjL<_uljjJI ?.L_Li 

^J—<ij (j! t4_^Lc 3jj i^i ) 4_uj_»JI ljr j ijJl JL_£j 

4->- Lj-^q] I ^ ( 11^ l ^-LjU Lsi I^J I (j 1—LLfl V Ij J^-LTa] I 

^ oj^tl 4 jJlC.L(.o.<3 4_jl>sL>» <l_jI jVI 4_»i^ 

♦ ^1 •V a 11 4_<_ubj (j — 4 

qjli ^JJLb OJ—4 —jlLiJI CjLc i 4 Lila-ll Yjj ^ ^ :4 j < i tl 

* * J ^ J 1 4 4^0 4-Lol I ll 11^ A (lLs l-U^-L4 4 j>Luiiil j 

^4 K i (i jILq SjIj^. 4_jvjJ V* * t 4 i a Sjlj^v 4 _j>*j ”\0 * — 

1_^jI Jl-SILju i _ 3 __UJ4_jj) <>i» tl 4 _jj) <>i» tl t_4jlj—tTuJl 4_j^i£j 

. L^jIj! 4 


CL<_l>. 1 1 ^ C. j-lL) 4_jjlitiail ^_<-uj-ll lji_A Cjj^_l44 Jl^j 

ji 

L^jjLs C-<_l>. ^j— 4 4_C.jJILo 4_jjLit_3 CjL_C.j_4_?c_4 ij—^~ L ^ 


l^lj^ An Uj 1 ^tnllajj L^iK miIj ^UkJI 

4_jjlitj2il CjL c.j_^_5eJU c_JLc.l t L^j3jl>.j 

jl V II (j—« ljL4>. 4 _I_lL£ II 4_^LuoVIj t^—Luail 4_Jbt_« 

^Jl 4_^Luol t^-La-uilj , W 4_j>.jJLIIj ‘(q ^j"Vl) ^-jLj^-jil 
4 _jjLj^_lII 3j. "(a 11 4j-JU L$_i I Jl^ILju I Jljv 4 loj < <ij 4_jjlit^ 

(j/—4 \j4* jj ^ ) ) —) ) 4_J in I 4_u Lui I ^j_<_ujJ I i Gl I 


:^_<-ujII IJ—A jL-Be^ *-^1 tf <tl 
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(fY* n - ^ IVY ^lil! ^jl!) (Blu^') jbb 4 j^ 


:Acl \ 

d 4\ Jjl <dtlC lj <d jl juj lj (jl J ^ jl i*- 4 4_Jt_j_d (j_4 dBj 

J. J 9 ( 4 j)L_t_u_>J I U*-L ^4—1 (jJLJ jJj ‘.C_>VjjJL ^JjLO _L_3 

0 U^]| Ij^L-ldJ ^Ld j_■ ♦ “ 4 ^ d £. 1 11^\ tl 


VI J— JLC. (jLL ^j_L>JLl jl V B II ^ L » 4 <iL>w 

4_j_<_u JLl^JI d j ILII djLLjJ' 4—i lIc. c-<_btJ i_3jd*jJ,l jLse-Bil (jl 

4-jn.jjiIL o jl 4 4jB~ < <<4 4dj—J jI jI dj-dd ^JSx—Ju ^—iLL^i! 

dl j_j>JI (j3 _Lc. Cj^LL>~ ma jI CjL_*jj_1 i ui ui (j d jl 
4 >Jl_A dJjT(_JuJ jdj . 4__l>.jL>J! j| 4_Jbw| jJ! ^jL < t J|j 

j—dJSLL 4-Jd- 4 j—^jdj djLLj djLLjJI 
^ If. 4dLdVI jl d^-^d-JI ^__JLu2ll!l jl j_ lLLXI Ja_LdJI jl 


•c^l 




Bj—ill d-4 ^^Ld d -4 d Sd 4_Jdll <—3jL>.jJI ojl_& ^ K»4j 
Jj—^VI loll jl ^4_jjdf. j—lC. j 4_d|jJI 4 _j_uJI jl $Jj—4^>JI 
u^jL^jJI jl_4> JSLJujj jjVI jj>JI jl l Ait,! d»tl 

Cj| B jl Bj. 4? l/> 4 ^Ld-AJ ^4_jldj) 4_I J B l/> 4 4_J_dJ I If. B.}Lc. 

£jl j_sVL c^jLJwjJI 4>jl_a j. Lddj .c B jB->> (jy-j-i oj—I 

:4_Jll]| 


3j*jJll& CjLlLl4 — 4_*_UUJ_U 4_3jJ>.jJI 1—Ajjjlj 4 4_L J_*_dJ, I 


.Sj-jLc 

. a^u^ii — 


* 4_djjdl BjildJU 


. d HL 4_L lo 4_jvjjlL4 jl 4_jjljILo dj_Lal _ lL 


(jijj—ju i—<uj) ji vbii ( j_c (.>—«>>jB^ 

j— oj dj—>. O— 4 ^j| (^Ij—?. lj—id 

(leather hard) L»u: «L_;)M J_ls 

dJUl j! ^_jLdLI BjLII jd &J—&J , W 4_^.jJL!I^ 

.j^>.ll]| jl 


4_4jldoj Bj_Bil ^j-idLudJ 4_$_$_4 C—cjIj-ULb djjj >^ idJI 

( j_c (jLdBJi 4 _i^LuHj (jj-UIj 4 _jBL iill j 4_jjIj^>JI CjLcJ uuH 

: 1 ^<v4n| 


.ISLJLuJI 

.(alumina silicate) FeldsparjL^oJUtt 
.Calcium ^^utisLH 


Bjj j L*_4 c—cj!j-UI d-C .jj (4_<_ulj jJI (j-* ^t—uj 

Bjj ^ 4_jj<>>»!! cdIJ-ULa j! ^4_jj)(>> r. j—. lCj 

i^j-diil -j^» ^ BtU L-^dhi- 4 - 1 (j-da I ^4_j^jdHI (j— 4 ^L-^d 4_4Lc. 
(—B_JjL>iJ d- 4 -ilj-ll j_A (Jd 3 4_BlieJ LI jl— lUVIj) 

DlX~& <—BJ Gjj t Lkj— uu£ ^_LLB-4j ^1 j VI ^jd_<_u (jj-lc. 4 _j^LL I j 

4 l ^ I^S_(_U ^ ^ to 4 d'_^ l_3 d_^ ^ <—jl_Ljd>- l— 4 '_^ I J) <*<<tl 

DlS—& (J I JJ^UJ t4G_pc_*JI (Jjjjbtii J-Hjjj LJjd BjLtil 

LbjL I ^ j L ( !l B jL 4 Ldj I mi < cj I j) mi 11 

. dj—md ^_dLB_4j (jj—^j)L /,, ^ JL d^j LaLLBjj 


j^j ((^jLL)) jLds j—j- 4 - 5 4_jj_djJI j—ir. cdIj-liI Lo 1 

d<_jj|j^>JI ^j. <(_J _ 4 ^^^ _1£JI ^_3jl_4 4 jIL. 4_i_d 

Bj—HdL4 ^l-ij— (-LI Bj— >JI JJ) 'a- — <ilj—4 ^>JIj ^l-ij—‘-‘Jl 

<—B—ldeJj ^ L-pLI (JL_(j>Jl <i°i ^j—Ljuj 4 Bdill 

t L^cljjlj (jj—! iljVI ^L?ejd d^LdL cdlj—UI ojl_a ^L?tjvl 

* j—)j_Be_J I j Ij_>- (j^2 _ju (^j_2 Bj— j_U I t__cjI 1 j_JJ I (**< L jJ t B 4 


:JlSL^Vl 


dh!- 4 - 5 (jd°l (<^-^jJI 14k_& (^d 4jjLe_Bil j| jJll 4_Cj_4J?e^4 Jj\-J d 4 
JlcI j_B.II J dl J_J>JI (d 4 4_BJGJc_4 (JK u)Lj C< L , j I (JK ui I BJl^. 
c ji <((Lj (JK uiVI j a_4> ^L?tjvlj ((jdjLJK 4_al dll 
LjlJLs -4-LL L^Hj_<Kj — Bj-dJ I j—<_uH I 1—41 j l IjLLl^j lj_d 
(jj-jIjVIj 4_jwjTlB. 1I 4 » Miljil (^j—jljVI ijy J\ Ct* i mBJ L^JK uiV 
jljj>*. (j^> *) 4_4j_Bil 4_*_<_uljJI ^IjVI j t4 _Aj_BJI 4 Bjdll 
4_B_j_dJI (jy-d \jVl L 4 J-U 4(jLdVI (CjLjJujJI ‘(j-d^tlJl 

. jjJl_BJIj jIj^j>JI (j>> * ) 1—dj! 4_Aj_Bil 


JL_4 4(_£jd-V! dljj-Ull d 2 -*^ 4_jjLt_BJI ^ BUI cj— 4-d jdj 
. JL4J>J (Jt- 44 (d 4 (jjdLuLUj j-4LeJli 


J/V! ^dll - YV JMdl 


Y'Y 


nn^ttjl^Ijj^ 

d_c.jJ d 4 J)LL ^dj- 4 ( J3 d 4 B JiKU B-jj^d-Bil jiljJll cd_lj 
(jLBJbdj ^(d^e- 4 J-dJ d-^Lc. (dbe.4) jLdBil d 4 dl}^ 4 ^ 4 

jl V a IL 4 < 1 ijJ I j _d! j a 1K 4 j _‘-‘Jlj 4 j i 1 11 (^_3 

J-Bj V 4 1 mim) c-JLJI jdj , ^*1 4_j^jJJ|j (d^Jll l^-^LJI 
4d_<_ujHll 4-jj_l>J I j 4_jj_1>JI dj 4 _jjL 4 d^LpB (*/A * d 

^J_JI I j_ 6 jl •>- 4 Bjl_4J id JiVl (JL 4 -G_(_u I 4 t hU (__<_ 1 _ 4 J_>. 

BjL_4 Bj_2j_i j j_ 4-UJ ^_SjlL 4 Ljd,I 4—iJjVI 4 Bj Sjj_4 

♦ (j-u—LJIj 4_uKjdl BjL? cj>JI j Cx_jjIj^>JI 

(J_*j?ej (jLL ^J-4 jldd CjLd (jjd dljil (j—^Ld^ U—A 

4 4_ 4 _t-uJ VI J-d t J( 4^0 (I I t^yjj 1 t (i I J. ji I 4 ^ l_Aj L_U>» IJ 1^1 mi IJ J 

JSLjuj 4^d_dl j—ikld_4 L 4 I 4 J d)dVI CjI j-tillI 4_<_uljJ ^_4 
Sec- BJlC.1 _i_u_4 4_jjjIj CjIj— jJdK ...^c_JI 4—bjdjJlj ^LjVI 

.ondary 

■.ludd\-y 

CjL C.j_4-?e-4 dV— B drhi- 4 ^ (j ^ 41 4—jJLJI 4_A_j_d ^ JL. LL 4 HC.I 

6'4j (j-fl 

4j_4 4 _JLc: 'Ll _uij ^ '■" JX—L>o 3 4 ji ltl 4j_ lu> 

(j (i K! I j C.4—o IK 4_jj_djJ I J—dj 4_jj_djJ I C—cj I j—JJ I 
j—<-o£jI (JJ— ^J 4tljl—j|^JJ>Jl Ijjj d— (__J x^t^Jlj (J—4jJlj 

.BLJUil 

d - 4 4—Lla <— <-«.uj (jj-L- (^j-d^J 4 4_jj_d>JI 4_L_<_udll :4_4 jLJI 
.^JjVI 4-Cj-4^e-4-U 4_lGLdLI t__cj|J) All! 

djuua_?ej lj 11 <) ^d L — 5 j L- 4 1 (d^ ^ 3- 4 - J d > ^ (jj—♦ 4JJ LJ | 

. Jtjjj-UL 4 L^_4-L*_4 (jLj 

^jjdJI-Y 

Lq-jIj 4t B j(d~JI 4_d-j_4 (^^yd tL B*4 (j-u_J 4—4Lfc IjIjjI (^JiJ_jj 
j I 4_sjL^ (jj-^ L u t- u d Jljv d ijL ^J 4(3 j-j>JI (J_jv|j^ 4 Ldj I 

4LjI (jd ^ 4 ^4 (jj-^s Ld^l I 4 ^ 4 j 1 ^ Bjdj 

(4-<-uJ?e-U (d^'-LI *LlJ!j d , ^- 4 ^ J ^'j 4J-dJI (jd 4 ^- (JJ-^ 



jL 


dJLLI ^jd :(^) dLLI d-jJ' 





4_4 jLrtldJ,I 4_c.I > | ^|jj | : d * ) (jj-JL-JI d -1 !^I 



t 4 _j Jll^IJI 4_<_ulj jJ] 4 —LuK 4_jjLc_3 Bj— 4-d « ^ 1 0 » Ljd^l 
(jlj 4 1 ^» 4 "1 4_ L 4- 4 (jjdj (jl I—AjLd-l *4-Jd ( J7 _Cjj jdj 

(j 4 LdL4jJjt.4 BJ jB 4 4 dJI (j— 4-d Bjl—BBeJ,! j i_u£JI (jjdj 

<—*2—ddJI I (jjL L_4-U-t-U I (jj-Bil Cj Ij__jJlB- 1 lj (J-4^-B L^d»J I 4—JJS-L 

.^JL^UI 

























































































(fY* n IVY j_«l!J! ^jJU) (HjnJ!) jljlj 4 j^ 


(_4b^ IVY) juSJ N jJ' l-LlC. jj j LJu -cj 4 <_ <— L j jJ I 

j4j Jj_» _i_ui! 4 __ujjJ! 4_SJU1I 4 j loj (11 ^jh j B < II 4_JJJls 

. j—jjJI Jiu£. dJLJLII Bj !j '.(jdsLjjJI 

(f Y “V) 

Bjljj '.(jdsLjjJ! . 4 _sjLBus 4 _jjIjI 4_4_4jIjJ :^L_*JIj l-j— . u SJI J_j 

♦ <. B 111I j jL_jV! 4_JL£j 4^_JL*iIIj 4_uj.ll! 

JJjlSLjJ i JUJ^L_4_4Jjl_4b <_BJ JJj I t^_?euJ! J_A^CU3 i JL-LX-4-cj 4 jLJJl_<_ai! 

(^YM 4 /ubUY^) 4jUij| 
j_£■ ! j—JjUl I ; Y * * 0 £__ujj Y * 4 1 <_B_jjj>. : ^ 1—^_u» 

4 Y 4 4 «til[jl-iX! < J7 _jL 1V! ^jj» Mill ^jlu^l ^JJ^IX! 

•!'Y -VY^ ^ 

^_ 3 _JLc. J_<SUtUS * (_£ j-jJ I JJ-X—4.4J j_ ; jjJ I JlUC. 4 Jljji_!_U 4 Jljji _LxJ I 

4 jl_ <jX- A J^nJIJLLC. _ LO> jBJdt _ LJJ J _4JJ>*| Jufll _(-4J 4(jj_J jJ! 

( f Y 4 4 0/^UY*l) 4j^Ui! j^UJ! jljd 

4_*usL>. (jr ^ jitti ^ « n <?t ^jG^I (, < J 4? M t1 ^-jLu jl j! J J-Jj-BB)) 

^LJ! ^—uu jl! jluV! ^ <«f?l u-uHll JLuj j_c. 4 dill! 

.Yv-n ^^cX) jm_u4»4^Y 44 o /jb)m 


^_ ? _JLc. J_a^cus 4 (jj-Jj! Jjju_4_cj j_ ; jjJ! JjlC. Jljji i_u 4 Jljji H ! 

4 jl <-£- ^_j 1>J ! J_LC. _LO> 44_l_5e LJJ J 4JJ>*| Jufll LJJ 4(jj_J jJ! 

^j mi ( t! dj »u^ 4j— <jL*J! j cL*i! j < ««">»• j!j 3 

4_*usL>. jlttl ^ «11 <?t ^jl^! <, j j 4 ?nt! ^_jLu jljlj jujU) 

cuJLJ! ^_4-uji! jluV! ^ <«Si t j j B r<I! ^J1 $c. 1 j_c. j j-*-^ dill! 

.JMU 4))4^Y 44 1 /jfcUYV 

4^-jJ! (JuLc. J_A^CU3 4(Jj_jjJ! (jr lc J_A^CU3 4 Ju» 4 II 4 J-Ut—LjJ! 

.(^Y 4 4 A/_&^ 1Y^) 4j^Uj! j^LjlJ! j!J1 

dill! 4 _*_cLn. {jr £i jlu^l ^ (^jl^l t j j a r< I! ^-ulu j! j! J )) 

j_4j—«L>J! ^^—< <i 4 ? t t ^ < j 4 ? < ( !! 1 <;T. I (j-C- 4jJt— ljj 

.)))-<\o 4 Y 0 JM_Uf 4 » 4^Y 4 4 A /-aUY^ 

4(^J_J jJ! ^jj-lc. JL_<U^« 4 4_!bt_<_U Jl_<^.| J-fll—i-U 4 JlJ.«_L-U 4 J_JJt_(- 44 J! 

dj^l) 4j^Ui! j^Ui! j! j_a 4^^! J^^ 


:4«ujjJ! )jX !j jjL-^1! 

-L f Lrrf •<-« 

/^UY J .^Lj-iLo, J^odS i2L ^ tdJ 

4_jjljJ! ^jj^litl ^Y 4 4 £ j _ 4 b \ £ Y£ c ^_j! jJ! ^ > <>jl! j*uj^uw 

4((j^J_«L>J! ^J^_5CJ>J!j ^_JLu 3 j_j! JuO 4-J-<-gjjU! 4 j JJ-«_4-4jJ! 

.) 0 A —) £ 0 4 Y 4 (J^LLs I 

^^j-rellai! 4il! c » Ju^re-A 4^_ub!jui! 

4((_4b ^ £ 4 A (j7 _iLjJ! ^_<_u ji! —JU?CJ>J! 4_Jjl^ j-C. ^J_J Ju_43 J^Jjlj)) 

.rr-Yo^^ 4!Y JM-Uf 

(f^ 

CjL^-1 j (j7 _£ 4 _u! j! jJ! BjLj-lxJ! 4_jlj_lL3J Bj—AjJ! < B jl £_j3j_ 4» 
. A£-VY l) ^> ^ 4 Y JM_U 4«>L*J! 
jIj—43 j!j_u>J!ju^. 4 .^_ub!jui! j_$j*_ 43 4. L j£LuL« 4jj_4_jl>. 

( f UAY) 

4_ujJl!! 4_j_ 11_3_dJ! " a ]n < 1! ^ < <1 a j—j?—j— 

. X)—Vqjz 4 A ^J^L-Lsl 4 «4_ji Lulu]!j 

4.^ jr l£. (jA-t-LL > . 4J-4-4 U> J! Jj| 

4>L_5l]! 4 Bio (4 <^SLc. J—un. j—« 4 _jjLjl>J luL_iLj£L! !j— 3 

. jl_^s dULl! 4_u£Lo '.^jlLjjJ! 


(^Y 4 4 Y j t^lc. ^ (j 4 -«- 4 u >» 4 j-*-^>J! jj! 

4 4_ujLB_4J 4_lLlL>u 4__<_4j!jJ :^L_*J! 4 rtUia j—-o 4 _jjLjl>J ( j ) h j_Bj 
♦ c B ^lll!j jlu>U Bj!jjJ! 4 _JI£j 41— 3 j 1 _<l 1 ! 2 j!jj 

(^Y 4 4 A/_ 4 b^ £ Y^) 4 .j^oL<_u 4 _L^e_<_u 4. uL^_?e _4 4 ^jJjJ! 

/_a^ £YA j^j_«L>J! cjLjjI^J! ^ < nSOU-* 4 _ujl>J!)) 

.n^-^o ^ ^ 4 Y 0 j>L_u 4 < ((!? JjV! j^j^' ^Y 44 A 

\ \W j 4 ! Ju^. £jJ j La-lL<-0 4 4_<_U U ! 

4 ^j Jjji—lxJ! 4 _ujji]! 4 < 1 ^ 1 ! Jl <a ui j—'« 4 _j Jj_d 3 

♦ 4 j<UjJ! j ^4 dULl! 4 _diSLc t^jdsLjjJ! 

(^Y 4 4 Y) ih 3 4 j-<-u^J! jjI) 

4 4 Jlo I <I! Cj!jj B^U 4_jjI_B_4 4_4_cj!jJ :^ ]n \ <I! ^_5cjl1! 

. 4 j <UjJ! jl^s dill! 4 _u£L« t^jdslujJ! 

(^Y 4 4 4 ) 4 (j-^»jl! J-a£- 4C-LJJJJ! j 

44jJjjj_ J! 4_uj^l!! 4 ^Ul! JU _ uj j—^ 4 —jj a is> ^yj j B 1 

.4_JjUJ>J! (^JJ J - l_4jJ! j- <^JwjJl J-LC. 4 - L4J-4-U J-43 '.^jlLjjJ! 


(j^ili! 


JjVl ^oli! - YV JMU 


YA 


>!j 4 _jj/>( r. 


jL >^1 

St 

4_uwjj j ^.uvjj,! jL_re-BJ! j lxi^ j—^ <J_j la JJl_C. j—u_u^ 

jLieU! :^_<_uIj juaJtHl! j^> an jddl c^jj^jlI! 4^YV 

jldcU! 4 _uj jLdc_BJ! ! Jl_A j—4-u^ CjLj_u l_B_1HBcjj <». t! 

^.Bj jLdt£ jubj i 1 ^ «(i iL>uj L^jjLBj j- 4 ^jyJdKl! jLjl!! 

j I 4 JJ 1 j ui p t's~s\ Vj 4 U-JL^J ^Jj^j>J ! Jl_jjv. 4 4_JLjiai! 

(jl—u^/l jj_U! (j'—^ 4 1 ji ^-j!jduj 44_?tjd!j 4 _jj/>> r. j_lc. 

4u^_xl!j j^j^. jLjeli! !jl_a ^h'j! JK uiIj 4C« aLJ! j B<^>V!j 

1 1 i>V j j »1 1 4 j j Li.tSi!! 4 ?j_4b jj! *_j j <tj 4 j 4.(.iSU! 4 ! 4 ?! 

.CjLjjubj-4 jl (j-jjluV JJ_*J JlI j-JwV! L^lIjuj CjLjJuj j| 

jJ_U l_4 J^jU2L>» I ^ (^JJJ^lS ^_L>jU dj ! j J—4-4i£Ll! ^ J—4b ^ lo 9 A J 

JjLuljV jj_*j ^—l!! j —i-u SiU —ujJ! f^y ! c. mi (jjjV! 

^j-uljV! ^ JLl ^j-u^jIU! m.I! ^jj-ic. dJjg *nj 4 jjLu juj jl 
o— 4 £j—i1! 1 j^- 4> <—sjLJwjj 4 jjL ujubj-43 ji ( j_jjluV jj_jlj ^j-Bi! 
1 $ Ac. jj_jjii! ! 4?j—t-u^ - 4 ! 4?I Ll^jj 14_5e_tl!j j jr. j 1 V 4 ?I! 

4_jjLBe_BJ! V! 4_rtJjG L-jsuuz .jj 4^_<_4jji! ! jL_4b 

j^LJt! ^ loj <!! jl V 4?^c_jjGi! 4 _^jjjl1!j 4 B^lji! ^j^lV! 

:llulcJ! 4jjUii! 4_u/ljdJ! 

^^Iji! Ur A^. j_4^Td! jl^ ^_uji! Hub lHHH jV 
Lus jl_^ jljlj ^—^j^j jlUj" m,V! j_u5 BjH.ol! 4 _jjLul 1! 
jl loj"< t dV! j_4 Bj_uw^! 4_Jbwj_jLl Jj_*j jl_dc_3 j—4 4 jlr. j "<r. 

JjjTi_<-ll1 ! jl VBl! C_<— <-LL>- Lj-J—<-oJ C<—>-jl ^J_ji!j ^_^jilu 

^^HjjV! j 1 Vtfl! j jHlI ! ]n i < I! jl V a ll£^ ^c_jjlui! (HjjulI!^ 

.jMH! J-ji JjVl jjHi] 

4—ijLBi! (^j^j>.V! cj! t n!j jJ!j 4_jJjV! 4—(_u!jjJ! 4 >j— 4b ju-Huj 

4—jjl <>t-v jjJlja. ^j_L>JU j!j!j ^_jj_4 jl V Bl jLu 4 _BjI_J! 

Jj_*j 4_ujul]! Bjuju>J! ( Jr _)j-i (Jl 4 ui ^!jus 4_1!U_4 

4_jjjj fLuj ^H!jus Jius j>Lji! J—d JjVlj ^^11!! j-Gi^U 

j— jHc. Jj_j>.j 1! — 4_jJL3 ^_C.j— Jjju_ 4 . 4 j.il jLjeuaJ! ju_Juj 

4_Lau5e_cJ j! j! J ^_^ji iu£.ll>! j 4_jjLuHs!j 4 _jj1_ju2j>. 
Bj^ju>J! H 11 * jj <-jj^ c. JU_lL iJ7 _j j^uusIjlI! (jjl 

♦ t U t 4 j ui I (jl—U^l j^euil (jd>j_uwj 4 _ujul]| 


: Jj^lij-aj 1 j 13HJ! 

Jlj3j 4 J 4„<l! j_us J_uJL 3 JJ—ftJ jLdejJ! j_us ^J— til ! J—4b JdLcJ 
. VI j ^—Lauui! j 1 V tfl! 1 4jub j Ij_j^u-4 j 1 —C.jj j 

jA lo (h- 5 ^ » ^ V 4 _uk.jJJ!^ ^ la-uil jLJtuail 4_C.jujj?e_fl ^ />>"j 

4_t^! jJ! 4_j_dJ! jl ^!j-ujj>J! jljJVlu HjHj-flj (j-^sj LsubJ^I 

(JinJ Lus LcjJ 4uJ_4 TuJ>J 1 H ( <lJUUS jlVIj 4cljn-jus J_lC j I 

* 

jLmi! ^!j_ul jdi^l ^ Uj (!I jLmi! j__Ajj 4 HjLnjJ! j_us 

. IjLufuUj! Jjju_4_all 

4 ? j— 4 b (jy—£ ! J 1 4^41 4 1 I lo I (I I J 1 d ^ ! ! J ( J LSI _ LJJ | J_£ | 1 _ C I 

C-4- le . I (jr l j_udu JL^J t JJLuusjusjJ Jj_»j ^1 ^ ^4 4 B Jl^wjJ! 

jju>Jl BJl_o«. j!j_<sj>.^U J_j^j jJ—111 4_JjLcj CjLjuuj jl_uv^! 
^j_ji!j »1 j j—4.4jiI cjIjjlJIj t_xj!j—U! (ji_*j jj 4 4_ lL us j 

. 4_ju_u!jjn. L^jI JJl-U 

j*\ 4^> I 4? ^ L$j j I (JlS>_4UJ^ 1 ^ JLub j—4 J—4.4iS>Ll I ^JU2ULJ >-jjJ 

1 ^ 4>\ ljj_G ^_42uJj J1 < UN I A 1 | J 4 (JS!._oJ ! ^J IJ 1^_ LJJ I 1_jJ_LC.J 

jjL_JI Ir.lu jljlB 44<ll 1_^ubljjlsj j <*II la_‘■ujJ 

j! J^VI jjJLILj 4_uvjmi jij ljj j_l<sujj 4(<-B_mi) 

♦ Jj Bj^II ^_uil 

4jj_jid>Jl (.1^ ( Hjlll ^ la-uJl jUGl! j_ uj£ 1_djI ^_djj 

jl CjLjJujJ Jj—*J jH ^jj-ll! j_4 uSL 1! (ju2_*j (Hdn^ Y 0 j 

. ^_5EJ>J| 4_Lj _i_u jlc oLu^i 

efSLuVl jLsUlII 

jlmi! j_us ^J-til I JLub J 4 < 1 ^ j_us Jj jLUtus J J_C. jdLc. 

4_la ^1 j _ 1 1 (jj-1^- ^ V 4_jwjill) Jj_4_4jVI ^^l—Lai! 

(Juu_4_u ^JLlS 4 4_ujul! ! Bj_jju>J ! 4_i_4uj 4_BiuBcus £_j 3 ! jus ^ °> 

2 LSUU s jlj_^lai! j_sl j_«j ^ 1 ^ ( _j * JLH' 

t-. 4 _ 4 . 4 uN.— 7 c_j>.jjj .cu_jjSL 1! LSL-Ljj 44 jjj.x_ 4 . 4 J! 4_ujjJ! 

^jJ! ^J-»^ jl—seuJI j_« ^J— J! ! JLub jl — 4_4u2judtui! Cj1 _4_4 jIj jJI 

jj—BJ! 4 _jL^j (_j n ( x—j!jJ! jA_ij-BJ! jA_i Lus 4_x^!jJ 1 Bj ~4?l! 

.j>LJl! JjVl 




ljLuUI uluS'ilti JL^cl { ja . ^y^JLxJI j_jpUI 

(^* > > /-^>> trr ^im^u-jXi) 


JLjvLa n A //<jj tl l^ljLj I L-bj JUj^vi 


(j-A— juj-4-0 4_jjL$jl1! Cj L_c. Ij-dU <_p- 




. (D20-C20) 


* L^iLuajj CjIjjIulII t • 

D20-C20 cij-±jj>- i ^_i<i! (^ < j I? <~ 11 JL^ci <."< a mi^ 

4_jjI_4-*-1I j —ual_L*J! ^)—'o ^LpJI jlj—<o ^)—'o Jl_jJl*JI ^j—C 

t4_4*aL>Jlj 4 _cL*J! 4_jjL^jl 1I cjLclj^ail cJSLtfu 
1—li ^JL*II 4_J*-ualj 0 Jl_4> CjLjj^o Jp- fj\ 

4-3>- 1—<-ti.l IJ 4jjJL<_u|j 0.}|j_4 (J^Lb- 4 1 <_3j—JLjJlj p_*_UJ 

CjLqLc. Jj B Jl- 4-C. Ij ^jljJ lj>- (j-a 4-JjL^jlII j-jual_uij|j d !l a 

(JLuajVl Cr-^1 * 2a_ jI_UJ (_)-£2_JjU2J>iJJ 

p 1 4 ^ t 4_pwjL>JI j 4_Jbw I jJI cj I uLj>- jJ I iy\ i (jr _l] I 

4 jIpjJ 4_jjl_2e_*ij| Cjljij) "i* II _4 jL_p ^ If. jj2Ljl]| 

. *_>jJU ^<U-}j l—&j--t£.j 4 _uJul1Ij 


(^v, v a^iii): ciLH^< 

^ > II IjJ! ( < jtfTdl 4_Sjj2aJ D20 £_ij-ll j—<L?CJ ^Jl_JI ^5 

ij_s^ ^ i II ^ j r (-«.cL>o (jy—^>* ^_$3^ -5 ^—^3-11 (JjL-Laj 

<<i!l ( _3_u jUj £_>jJIIj t < jtfTdl <JI_4-C-1 Cxi^IL_<_ul 

^ ^j T <_<-u-a (J_c l£>P cP o—« 

(^Latil jLifc-<i]| tU jl'v- ^P-C. ^j-IbeJj ^4-<-uY * JjjLJSeJ 

4 lj^ol_<_u jLrt^ 4 —u^L>. 4_i_t_u LmJ I BjJLlU J^ j_!lj j 
jii^i (^vva /^rvp a < >, m i 4_LotJt]i ^ 

^JJLrtHj (—AOAV /_A V 0 ^ p II <U_jj^jl!! ^-paLail 

^ lxi^ (_P| 4_bLuol ^—ujuail (j—^ ^ lxi^ (J-Ilil 

^ <>>" 1 j 4_pc_L^_<_u]I 4_fi_tlail C-<_LjI dJLfj Jlju 

^J^sj (_jj_l>. JU-J/ cjp e_jj—I d jL 2T L_(i 


_lxlLo ( j_uLu^_l (jy-^l C__<_U2_uJI L s> (JIj (^Y») 

4 I ^j— 4 4_ujJLlI Pp*ll]I (j— 4 4_jj |jjj Lu^Sj 

j—4-11 (tiULil) £_JL J 2 L 4-4 

.(cpY,^ ^pi!) D20-C20 


^ < <1 tf 1 jl_j^I £j-£- t < j a ((11 ^ JLjJLI t < I ui 

4__ul Jlj. 1I 4-Jpr. I 4 jvLj _i_uJI 4 jK . jL2VI 

^ trr/) trr ^uji ^uii ^IjjJ! j_^i! 

(cjL_uUU j ^—^3-4 

4_ul_4J ^j-jIjlJU c_<_jjJl1]|j t < < jt?ZtH JL<ul! {jr ^ Jl^j 

t ^ * j tf h 11 ^J1 U 4 <?U~1I c-cjil—i-uVI 4_al^ (jy-^£- 1 J-JjwU c—j^LLa 

q—a 4_i «_La_ijj > j 1_o (jPi 4 _^Lu^I 4_iLul]| 4_3ljlaiwj 

4_p»l_i_u_U ^Ji_4_ ULlTlII ciJLJj 4_<^oL>- 4 ^J1_ <^C. I 

Jlj3j 1 ^L_4 Lc. j. miC. 4_*jj I i^_L4jJl]| jl J^Jj) <^>"11 j| 

C20-) £j^-i jl u^-Li t < jtfTdlj ^_<L>JI ^Ji_4-C. I Cj|Jl_j 

:^j_1j L_4 ( _3_jJL>o (j7 _JI t ^'\ 4-pt.uI jZl-lm I ^ g. L_Lj (D20 

t < < jt? jll H JL^cl (jj-lc. jl2V! ^ ( n4 t—j^LLs c-c-jj Ju • 

. 4_jJL^jl!I 4_jIjU-vj 

p ^-<-U-ll 4 _^jU^4 • 

^ji£L_S _ c. I *^>-4-U —&) iX) ^_j1_lxlII p j-u j-ll 4 _jL^j 

Ij—SJI 4 _L)LLi_c (j—mrtlli 1_(j I 1_ 


1 ^ <C. c <7 Ai<ll ^eu ^_jJ! 4_jjL^_*JU CjI Jl^n- ji! jIjlILcI ^jl—Lp 
. 4-i] 1 4 mi 11 4_p» LlI I ^j—4 <Lu 1—«-uJ I ^ 1 11 IpL I ^—3 

CjLajjJU 4 »jjlo ^ Ijl_jJu>iJ C20 i_slJL^H,— ljj \ 

CjI lotf'Ulj 4 _jj 3^I JM-Jlll ^j—4 4_2 L>JIj 4j>U Mill 

,,, (jy-Ac. j _luTuj oj _&Lli L_^_i4_pc_L^_<_u]I 

.4_j^jV! JM-Jli! ‘Bj. (jL_p -1 ( 2 a__ 3^3 

. 4 tJ < t, Ij 4jJ lit] I 4jj3 V I Ij ] I ^J-C ( <^X! I 


(4-Ulj( jr.. t (4-Lll jL_p. :j. t^nt CjI a jJjlI.1 <3 ) 

4 _o 3 ^_i_uVI (cjLjUI) 4_Li Jua 4 _j j-&>- JLa-tll {j-C. j-Jj-Sj «(jjT 3 

4JI£j < ^ \:^ J>LL| yT * * 1 1 To ^jJLl _ >L*JLi 

'•(^y£> ^ysi^y ' ' ~ltj_p3LjjJ 11 y . l '-*- l ^'3 4—jJjUJI 2 >jljj ^ jL_jVI 


JjVl ^o2i! - YV JMLal 


4_jloL> 4_L?e_4 t«>L*il 4_Ia^lrt_4 (jr ^ (jl-il-i ^-^3-4 jLj^I 
.oV)^^ ^(PjU^lja^Lpca]! tY^ ojj^ciULl! 

cjL*JL!I jl-ls} (jy£ 4_uLpti]| -j7,j JoLiilV 4_L4_3CJt-4 


^_LXlS _du_L4 


l2>-Lo 4J1_i_uj t4_uj_L>JI 4_j_al_ lxlII 


. cl!j_4j-jj I 4_ialp t L-pwp^jjjILjVlj jL2 VI Jl_ 4*_4 t?(ll 

IV * ) t4_jual_*_4 JL4_3C_4 tC_^3_UL/J 

t4_jjLS_4 4_jjIjT 4_<_u!jJ) :^1_4_u 4_4a Jl2JI j^gLseJU 

.YY—4_p_4L>JI (JjL_<_ujJI 4_1_i-aJL-u t jy>*JI julc. tiJLLlI 5 jIj 

(J_ J J _4-?e_4 (J—J-Jl]! J J_j| ^1—4^1 tJJ) to ( 4 (J_ j| 

— 00 j t'lSj- ^ 1 ' *C7— 

jl J tCjjj-jj tt_jj-ji]| (jLtxii 


4_iaL> ( ^ r _£ jLjV! ^ < (i I? t 1_ < j t?nf I ^-2Ltj (j! j>I j> j-jjJij » 

^_<_uj2,l jl_2VI ^ <dtfl t < j^rdl ^J1_<^c.I (j—c. jjji_<_u dJLLlI 

c^S) JMial t» t^Y-A /-aUY<\ 

' ^ JjA !l J2Lc J_^3C_4 i. 4_lre_(_u I 3 ^qL(-u t JlJ-»_(-u t JlJJI_<_u]I 

tjl or. ^_lL>J| ju^. ^yJLt-a-^ t(^ 3 -_Jjl]| lr. Jl^_?c_4 

(j-jiUI t J-41 a]' 

4_*_aL?c_l jLjVI p .c_^_t2_ujl (J1 4 C. I (jr-£- (jy— 1jVl j jj ^"21 n 

^_ji <_uil ^ 1 nj-ll t^4_upJl^ (jl-il-i ^_^j-4 ^ J-*—lju dJLLlI 

.YA-^Y ^ ^ tYA jyULU* ifX')' /^>)iX) 

‘l£j* j tj t?j»ll (^jl—^JI ju^. 1 4 JJj t B j<>> 

J^p-Lc \ j~< * t' 4-1JIJ iC. 1 \ j~< * l' t ^ t p c. 

pY*^* /_A^iYp jl_^ 1 (ji ajJI 

^_JL U2 ( j-2^ lJl ^ 3 (jy —^ JtfTdl (Jl o C. \ (j—c. ^j-JJu- 4 J_pj» 

tY* JMial t^Y-i /-AUYi o-^LkJ! ^.jl! (>p^>2I) 

♦ Y^ -Y^ ^ 

^j^Y * * ^ ^ t. iXj^>- I JLX-t-U t ^y-t-UjJ) la I I 
^J>! j CjLjpaw ^ 4 4 1 ? Ar,<ll 4 jU yll CjI 4_<_uljJ 

_ UJJLA J. ( r. 3 -LLnp l_4 4 ] l < XJj t l 4 ^ t ^ ^ ^ ^ A ^ l_*J ^ < “^-4 

.^1_jV! ^ «< 1 4 1 1 jl 9 II di\ ( a l^ijJI 4 jK ^l_j^| ^ < « tf I CIj. aJl£ 

(—& ^ 1 ^ Y ^ l . ^jLkJLu ^J-S JL4^e_4 i ^-LJ-L*J I 

4—4 3 ^ t? 4 ^a^L_<_uVI _ l 3 4 j IjjlII 3j—^^>21 4 1 mi ^ 4 JL_ljl1I 

-i^pll (J-J-3 ^j-t/^Lt-uil aJ-4 4 "tfjtoj jj laj 

p < “ ^ ( Sj 3 lIu-4 3 < ^ 3 _Lt Up-1-4 4ll UJJ i(^J^L_tll ^3_ojL_t_a]| 

. dJLLlI 4—3i-4p t(__ jIjVI 4_p 

\ ♦ ^ ^-]L(-^ cJP^ *er^" 

jp=J>Jlj 4_UJ_L>J! 4_UpJ! ( j- C - 

.YV-YY^ ^ t^YJMIal (tUli]l 


pY* t* pj^]| 

^4 ««i4 pp_>J ^JjVl 4_JUjVl ^-i-uljJll J— 4lpeJ, pp I 4_<_ulj^)) 




iX 


( f Y- n /-a>\ ITT 0 L 0 UI Jj 2bpVI cUiU! 


jl U 3 il jjj jl jl^>JI jI jlJLoI j.*t i Jj cj!jj_1*JU 

<-La_:>-V ^p < " \ 0 * ^ ( i j a i (1I j j. 3">iJI (j__4 (_£j-t_ ( - u -ll ljL_^_i 

<—3j-o>«il (j_4 j^<-u£j ^JL^JU jlHeGil jj 

J_ it I jtMl Cjj-4i—i-ci I I_ 4 ^ (p Mil A* ) J) of. If. oloL^il 

j^ju j-_uu jjj L&j^j L;r lc. ^jLJL<_u 4_jjI_4-*JU 

♦D20 £-J>ll (j-4 (j-Jj^pHl l£>‘- < - ^ (Jr-^ 

D20 £__ljJt I (j__4 (_^—Joii I J> J '^S-LI p ( <1 ^ \ * J_< (_4i_4 If. j 

pjJj-II 4 3jIo ^j- 4 -uD ( jr JL>JU <— 3j-o>«ilj jlHe_3il J-UU& Cj \ju£<-uj I 
If. 4 _jj1 _4_*_4 3j—&L l3 l_Ll (. a mi^ <jl L^UIjl pj (^j-^ll j— 4 ->-Vl 
x ^_<_uYT j-j>»VI cjLLs^Lu <_La_jJLuil 3j—&L13 j c.<JTl 4 -> pY J <»r. 
. (J —4 L^ 4_t_jL ^ij—H I 4 _j_ju^j I p < <> o x p_^YY 

j-JJLJ (_£ I lj. loj pJLs D20 p__>jJtl (j—.4 (jJSj— i T o]! j-_iJ>iil (j-C, I— 1 

(^j i -i-u-4 JJ ^ lo 41 J—<-u pY 3—^ (Jj-^ (Jj-ij^-4 (jj— If. 

j l!jLi_ 4 jSLtTuj jljl jlo>JI 1 ^ Jf. ^-21 j. ^21 (_pajVI 

♦ col < “I * “V1 j jj j 

J_j_4-> j—.p* (j_f. 3jl_tC. D20 £_jj- 4 <jf _ ljj I_4-4 (j^» \r»- < 

4_jujVI 4_jL^>. (j_4 lUL^-4 4_ajjJlII 4_p.liil ( j-4 £_jJJ t 3 i.^M 

Col_oLc.J ^_)j Li 4_4 -£.Jl 4 jp_LI I t-jj—LHI (j__4 4 j m 4 ^jljjL_?eJ 

">JI 3jL_ 44 l—^j|ji_L>» Cu-ai^ 4 _LI_SILo 4_i_tiu 4_Jj|juv 

^J^lil j-_j->Jl ( j_C. Lol ij^vVI CjLLs^Lu L^Lu^jI Ct JU C.j 


^jLti ^j_c SjLt 


I_ lC. 4_j| ; 




• J^4J ^JJI 


* I ljjJij pO * Jj t*> \ 4_jjj_L>JI CjLju )jX\ ^ lc. Jl_j_4_i 

D20 ^ ^ 111 J. lul \. lu :j | 

^—Jj-^JLI 4 _J^jL>J I £—3^ ^jUl I ^J_lxlL_uIlI I ^J—4 ^ 

cd_11 l 4 t5i_Lo>.|^ 4 t? I i"> ^ Ic. _ uj I 4_11 D20 

:^j —4 ijj j 4 _jjI_ 4-*-4 cjLsLbl cjIjl^I lyCi-xj^. _(_u 

^j-C. (^j-31 ^J_j (j-C. SjL_lc. (jy-it^ : 4_pc_L^_<_u] I ^ < U. 11 — 

4_5&_UJ j) p > II0 * _1 ^ A-jJ-LaJ I ^ I ^1^ Ml ^ ^T(_«.u.4 

(J—4 j—i_u£" ^ lc. ^J_IL>iJJ ;4 —jJLJ-lL^JI ^jl—^JuVI ^J—dl^C. 

* ^2Lub ^_y lr. J1 Ij (jj2Ll I fcj) ^ J ^ ^ a 11 

t£_>jJU ^I 4_sl^ J_LuTt-uj 4_JLu-> 4 J mU 4_S_lLs — 

Jljjo>JIj ^J-jitJil ^ ^ ♦ < ■■ LjIJLi^ 4 1_J_lI I jlj_4 L^llitllj 


4_jJLjIo 4 _JLlLs pj Jj 2I JiitJJ 4 _lxu2J J^jJI J-^ 2 J><il JuCl-uj I 

j— jo>JI ^j — 4 4_ujJLll 4 _^j>JI (jj—II 4_x^j_ouil 4 _^j>JI ^j__4 J_JuTt-tJ 

4_JLlLs JJ-^ 1 *J I L_ 4 ^ . 3jl—JCJ>JIJ -J-^ ^.11 ^J—'4 j^<.a£' L^J 

^jJtil jl Jlo>J| jl J^StJ ^jJlJI 4 J^>«-II J mHM jl_4jJI ^j-4 
CjIjJ_JJl 1I (j_4 JJL.C. J p ^ tf II (j—4 (JJ- lc- 

Colli Lrt_J_«_aj ^J_O_ 4-0 C 4j II ^j -4 4_*_L^ ^j_C. 3 jL_lC. *. ^L- 1 _<_clJ • 

. j£Ldi]| 4 4 Io"i (4 jr. Lj_Lj l_jjJ (JJLq-i 4 ^Lj\ luTl4 2dj_o» 

L^j (Jj-ol-i J^_ti jj J-=^- * 

♦ cU mijJLj (jljL-^lj ^jl \ 31 

p fco / ^ 4 l_j| ^J—4 (J2 l4_J ( jj _J^jLu3 3j • 

.JSLJiJI 

♦ (ji^-l 4J I p tec 'i a j.jr 3 ^ 3 ^° ^-J-<-u_i ^j-4 1 l^j^ ® 

Co I j tlo mi jJ I l-j-2u L^j Jlov jj (^j-o IJ jSLtTo Co I j 3 • 

. j^-<- u I u>f 3^-*-“-!! l-4-«-u-4 ® 

j ^J_j3e_Lll < ^ JI ^J—4 J—LOW ^J—4 3 ^_uLu3 4 *_L^ • 

♦ < H I ^ 4_L^IJlL< 3 «£_LaJ)) Jj_L>JI 4_C.J_4-5C-4 • 

. p IVna J. jT. ^j£LtI/ Col j 

D20 ^-Jj2l ^j-4 ((^3j^fuil j^pJI)) c__<_jL>JI l y^. LaI 

^j-4 J-AitJ ^^ielLtXLlI pj Jj 2 l (j| 1 p-i-U*! * ^ jT(-«. I±A (jy-^C -J 

(j_4 4 _o>oLJlII i <^^.11 jLrej>.| ^j _4 (jJ) <~n ^>lj_IL5e_4j CjIjj_jjl1I 

Li] C 3 mA I (j—4 J- 1 _<-U.I> I I 4 J1 J1 I (j l_J^_>- J_Jj Lj 

. ( jY , ^ j £_>jJU L-kjuzli L4 ^1 jil jl Ju>JI (j_4 J^>.^| t-oiUJI 

^jlJI ip_JUI c-jj Ull (j _4 ^_Ldl jl jl^>JI 3j^_a113 ^_ u j pi 

A I J) 1^)11 (j—4 ^UJI ^1^. 4? 11^ _(_a]| ^1^. 4? 11 (jc_l (J 4? ^ 

^j^UI 4j-^>«il (jl j— 4 VI 4<^jL_j ( J7 _b Li£j 4 4_jjl_4-*JLl 

J. jr. (^Ii Ij-o>. I j I 4_cv-j U. 4 j>. I i_u (j_c. 3 j 1 iC. c4 I (j—4 

4p dll Y * (j gf. (JJ—1^- <_<_Lfliiil (j_Jj^ da_J>^V Joisj 4Ci 

Co 1 31V11^ CjIjj Oil (j—4 Mill J^><JI ^ L>. 

jl_rej>^l 4_Llitij <<^^.11 ^j_^ 4_iji jL_/4 jij <>»♦ II 

4>Lj-JlI p_o|j (jLjjostJ Sj-jG-c Jl-jJI 4_js-Ij p_j?ej?c_i jSLt-iJI 4 _j jj£ 

•( Y )(°- S J 


(j —4 ( jr JL>JI pjjjJI 3 j^_a113 c 


p_4_4J^ 0 * ( j *C. ( J7 2Lcj 


JjVi ^a2il - yv JMU 


1Y 


p0Xp \ * ^lj^_iil ( J7 _£ ^LkiLil (jjj 4iLiLojI 4 _jj1^jl1I 

^lj—HI (j|jjLJ>. (_J \c. (J-£ 2 _JjU 2 JSeii I (j_4 4 3 j4j 4_3_lLo Cjj. 
CjIjj_jjl 1I (j—4 JJ—C. (jj- 1^- pJJj-JI (^j-Ibwl L_^ 4 J-o-iLI JSHt-iiJ 


(J_< G ^Lq ^L_jl (ji> i a a (j-£- 3jl \C. : ( J|r JLse_flj Sj._<_4i^ ® 

.(jjL_JI 4 »Io4 (j_fl oj-^- 

(ji> •jllj (-^j_juHI (j—4 4_3llL?e_4 JLo. (j_C. 3jl \C. t(JI • 

L^U (_^£ 2 _*_lII j5L4-iJI 4_4-LGi_4i j—.lC. (J_reiil < ^ j! (j_« L^JLo 

.(jj-i llII (jjJLI (J-0-4-> Jj) 3» 43 

4_j jLo I ^jl^ ^L^jJI (j_c BjHI j i i/m (j_c. 3 jL_lc. : jj._> • 

.(jjijVI (jjJLII Col j 4 J CjI_3jjj>«j 

j-_lc jl_jJl>JI (j— 4 3j—-JL l^ S ♦ La (j_c. Sjl_ lc. *.(j^_• 

♦ (_^ (j II (jj_UI Col j (j£!_tiill 4_<; Io"l < 43 

p_5eo>J I 3j— jjLuo 4_3liieJ ( I p_Li3i I (j—4 4_C.j_^_5e_43 : ^_ j-lxlO • 

(_^_uil (jjJLII Col j (jl_i£LII (j_4 jH».VI (ji> »jllj <—^11 (j —4 

. J^iJI 4_H^ii_4l 

J-4 (^J-U |^ (^3 (3~2ii] I t—<_1 i_L 4 4 Ml <0 (j-^ - 4jI < C. l^\ o Ml <0 ® 

HjUl J“^lJ-^-ll pH 4_ljL?e_43 (jr J^ ( jr -4_uljJI (Jjj-iil j-<jL<-ul 

LI ^ 3 1 Ull ^—iliHI (Jj-^- cjWj jL^sejIj 4 3 mKUI 
i£\ ^ J ^4-1 er-^' f ^ 3-^- ur-^l 

j^_pHI p__ulji (J_jl^I^j (jljjL^N. (^ lc- 4 j»Io3/Q CjIjI_HI 

( J? _333tj ji£Loj J_3 j (jj-HI cjIjj_ 1*_<JLI 4—i_<_ui]Li (JL^>JI cJLJ 

.j^_3j>JIj 1 < 3 o I_ 

VI pi-<-U-43 p_<_U ) Y * (j 4C. (jy-^C- < < < J 3 (i I I (j-J Jj£ 4 yvV 

1—4^ 4_*_Goljii,l jl—AjJlj 4 _JJ_jL£2Jl]I t_Jj_p»Jl ^L_3iHl (^ AJ-lLHI 

p ( (I Y Y j^jjU 1 4? ^ 1 (jd] I <_1J) Ul I (j—4 4 _U_l 1 I ^1^. 4? 11 (j |^ ,_C>. (j 1^ 

(J_i] I (j^i I j (j—4 £_La_3ij p_l 4_juajuajseJ, I j p < n ^ * X p , a ) * X 

4 3lo (43 (j| ^ \c. j _ uj J-4 I Jl_Aj jVL-C| (j 4»II ( J7 _l>.j (^j—3VI 

(^1 (^j-Gj pJ D20 ^-jj2 I (j-4 (^jJLlI 4j-^><il (jj-^ j^l>JI 

col 3jU 2 L]Vj ^l (J_<^>«j Vj 4_jjL^-*- 4 coL^Liol ^I 

(jHw|Ju (^| piJ l_*jIj 4_jjL^jl1I j— 4iilj-LHI CjL_u J *g) 4_ji £—<_u 


D20 4_jjL^jl1I — it\ jtMl (j^/jijij c^L_4ii£2l (3^—G 

(Jljl^l p_c.ju (^^.iilj J£LGi]| 4_3ujJll cjLcLc.jJI 3j-_aII 3 
(J£LI (jGLeLc. JlJ L_ljj-3j pO X pi * 4 -JlILlII (jdbL3lll (j-Jjl Ju>JI 
j|jL^>Jl tlo ( ll J ^_3j (J_J>.Jl4 jL 2T jjj—J tlo 'YwVLjJ jljL^V 

. 3il Ijl_a (jj— II (jj— G^3j pY ^L^t-ii]I 

4?j_L>. Lii ^—GHl jl_3s £_ijJU (j _4 (^j—*iii]I c_oiL>J! (j_c I—< 3 T 

. p ( ((Y * (J^ 4^“-^ p 0 X p ^ * 4o>. i—4-U-43 (^y I f. 4-JJ U_»Js I it I J)IM I (j—4 
4-Jj) 3 (], I CjIjjGjlII (j_43 I JJl-C. j-_j_>Jl I Jl_A pj Jj j^j-ibwl Jl^j 

jlHj-llo HIjjlHJU 4_tojjL l^]I jL?cj>.VI j-<-u^ ® 

.(jljiVlj (JlSHl/VI 4_3li3e_4 (jliSLII j t—J j 4 /> 11 (j_c 4j5E_4_4ij| • 

♦ ^UoilL ' 3 < ^>"~m (Ji^ (j-4 ^ 4j < ^ 11 j j r a # 

. 3 lX-UJ^ l_L4 4_U _L*_4 3j « n ^ 9 

.(^JLSjj-j (jji Col j (JSL<i±] I 4 jjjIj ^LvjJI (j.4 3jjJ>* • 

(__y lr. 4 rt mA <11 CjUjLcJlIIJ (jljjLJ>Jl jL<-U- 43 p_uj (JjL^>. (j— 4 

4_L«1^ p ^ * Xp ) * ^_)jJU 4 j>^ 1_4_4J^3 ( jr i£.J J-^jJI (J—11—4-4i] I (3_^Jl]| 
pjlisi-4.4i.ll C—>J loll J-U^Uj Lii J ^lol (^j—ll J—3 j>J| J-^i_4-4JI 

(j— 4 (jljjLo>JI L-4-i Cm «(jj-HI (j-oa^>JI 3 jLo LL3jj $. Li—iJI ( J3 _j 
^_^ ljil ^JLuiii]! JJwjJLl JjJlo>» Lii tiail L<^ 4 4_jt_ulji 

.(^Y , ) 4_ovjii|^ CjLujJU (jco ^_^ljil j-4-ll 4 _jL>. (jj Ac. 

(jjj 4 -JjL^jlII j-_Jilj-LHI 4-jjljoi Mil C—<—j_3ii]I oLi-jvV 

(jiojVI 4 (( ^ ji_4.ti.43 (j—4 p M,V (J 4C. (_^y If- lo 3 ll 

jHwl ji jl 4 -JjL^*_4 CjLjLu^V jL 2T (^1 1 ^Il3rij pJj ( J7 _ft_ulail 

^j>L_3ic_il (3—Jj-3il tk yvV 44_jj1^jl1I j _uoli_*i] ^1_ciiol 

J3 (xiVI j-o^j ( J7 _4_ciIjJI j—3 j>JLj Li. lr .ji LH^ CjIjj-HlII jIjl^. 1 
4_4iol 4 (i 11 4 < j a 11 II p (id j_4 (^ 4 lj J Cjjj—SL o 3j Alia ^ Aj 

.J-J_4_4i3jJ 4_4—44 IJ J (JJ—II ^LiL>lJJ 

(^ j-_p-j D20 ^-jjJll < ^ ( J? __b j 3^.11 j c-4_j_3iiil j—4—i—4—ciI 

CjJlo^j ^y—iiI CjIjj_jjl1Ij ^jUHI j—^I j-LaJLI (j_iisL>Jl Co__ij£” 

(j—4 ^iLiil p_C.liil pjJj—ll JIJ-4i-4-441 LLLl^V Jl^j 4 ^_JjJ,I ( J? _b 

Col J 4-jjlis^ J 4 41^ 4_liieij ^LjjJI J *a) ^ jL^JuVI 

Jl^ J—jieiil <—3—ji (JL_l 2>* (j_4 ^Ij-j^l (jj-il 4_£Ltiol ( jr JL?e_4 ^-oLLo 

J—£t IJ IS 11 Cjj_4i_4-44 I I_ <S 4 C 4?J 3 4 i uiiI jL_jT Col 3l3e-4 (j__4 (jj-^i 





io 


(J- n /-a>\ iYY oLullI J 2bpVI ^LiSJI 


LgdjJL^j Ijlju Llstls Ijl_&j tD20 £_>jJU (J_al^ j—4bljld jIhV 
. dr'-J 4 _jjL$jl1! 4_jjVI j—&ljidil 4jJ IjdLm I £yC. 

4>J—& I jld J-Lv ^_Cj J 3p~ll £—JjJt I I Jl_A J L_lL>. I 4 IIjj C—<-!—<-gj I (J | 
^LU-U-gul uLdLJu- 1 Jjg>.J (jj-ij j_lCuJ tCiWj ^ I (j—4 4_pc_L^_<_u] I 

*JL*HI (j-« L-dHail dr'-^-$_> c=r JJ _}j_*j 44_LLaLj jl 4>j—&LLa 
:^ J7 _jli<ilj 4_*_3 jjJU JMjHI :JjVI :jdj>JI ^j— 4 dr Iag\ If. 

.(c_jY , 0 4_J>jiil) j3_L4i.lI (J_jil 

4 3 Jo II 4_lljL C20 ^_>jJllj t ^»j 3~ 11 j jA>J I JL^.1 Ct 3lIo*J 

j-4 ^_xdaj| 0 £_jjJ,I (J_«l^ (jj-lc. 4 Io < <iII 

^dL_3il jj-lll ^j-JI L-^jjJLj (J_j_ 4-J 4_i_<_ul-d 4 j m to 4_3 _lLj _}j_j>j 

4 _^wjHI j . jL_C. (j£!_tluj 4_pe_La_<_4j CjI _La_3lLs t^g\ jj, _c 4_jiL>j 

feT ,0 

j UJ& (j — 4 4 I Ltil .ilj_<a I_jI_3_> (CjJll>.| ^ < iX * j <ar. ^ If.j 

^j-jjJlII ^jJ! jj 3 ML 4_3lill j^> 2VI cjLLadh 

dT-LII t_jj loll 4 <;lo~ <a j^_lC (Jj}^ 4_3l_Lal £_jjJtl 

0- 4 cAh^I ^jJI ^ 

( J7 _JLc CjIjj_jjlLI ^1 to3j JIJ 4~t Mil (J_JjAll tlo P»V Jg_3i 
4_JjdVI 4 3(Ioll 3jL^SJ tip P»V L_d £_>jJtl 4_Jw L_4_4J_4 ^ j3_lU./Q 
JI jl_4jJI C_Jj_iJVj CjIjjJLjlII (j-* 4-JUJI <-ui 0 3 * C - (J7-^- 

.4_JJjU2_*il _>lj_ll 

II 3j_& 1 IoII 0 Ji_A 4 jjI^^ 4_(_(_ul jjL_ji2L J^J! ^1 _j3 

J— Lv . J_5CJ UI Jl_jJl*JI ^Jl^I Jl_^J <-ui 0 (Jjj --txuO 

4_JJ-3_Lc ^I C./_il£~ 4_1 jIj 4_jj 3| j 4>!jli ^j — 4 £—Jj2l 

<> 1 ^ {jr ^ ^_3j 4 ^vl_txu0 (j! ^>0 »jtl J 3"i c. I 

.4_IjJuJL! (^jI _^-*-11 ^-t—gu-til CjL-J3^-4 

^_jjJU {jr £i Cih ( j r ILll 4 _jj 3^I jjloU 4_jjU,l 4_JVjJI ^jl 
^ijJUj lT'-J LfliI jIjl^JI 4_g^liw jjLjtll 

^jl_Lkll (jSuQ^ i^-uuV * t_jjl_3j 4 ^L$_«_uJ O^JLII t_jj_Lail 
1 I JlAj (j Ij Ju>J I 4 _juo L>. I j)IoU JI Jlj_ 4 I JLr - ^" 

c < > jl 3 Zt 11 ^‘4 l_Aj 4_LaL>«j j < < 3 < V 

.4_JjL^Jl1I CjIjIJlIaVI ^-p3j J-3j?C_1 jlj-^H-guV! 


^ 0 ^ 3j^U^> 

Cjl—La^Lu ^ j ^CjL_jjuojI Cm « 

CIj. _ a <<oj 1 ^ mi Y , 0 4^L^_<_uj ^ m.YVx^-uYY _tHiil 4 __jljjJLI 

CjLLs^LJI (JJ Jj jl2T 1 ^jlr. » lojj JlILo J< t"n) 

CjLjn.jJ <L-^-jl n ^jL_dII j. j. 3/^oVIj 

^ (V , 0 4_^.jUI j . 4_c_JJ l 2JI j^.^1 

_*_) ^_J ^U-gJI (dJULjl) 4 _sL>. I^y 4 ^_Jl! J _>-_L0 

£_>jJU t 3 <^o\ J2uil! (^ct— o 

^J_gu ( / j3rdl <il_(j| 3j^bllai| ^j- 4 JJ-^ ^-1J 

I ^ I I J 1 <i M.H (cdUl) I t^N , Mj" < 3j_AUaj| ' p ' “ ) * 

20-C19 £jd-i *^j2l Cjd-i ^J—^Lail (dJLLJ!) 4_Jljl c_<_^ j5j 

(c_jY , 0 4_^>*jJLi! j 
(V) 3j^LLb 

4j>-\ _ lxla (jj—1 ^. 3j )) _ tfuj Oj _ aL^JI I j _ C-<—llLq-j 

Jj) loj () ^ 3j—A Hail 4 _j1c. J Io~ ^_)jJll <hu 01 

< 3 3 /,, ^L_j_c t 3 ji^ <! c_j|j__j_4 jL2T * 

4_pwllll (j—a 6j—& l Io 11 4 tlo mijUj ^JlJI ^Ij. 3II 

jl Jl^>JI \—_*JLI j, 3o> jL_jT j. ^loj O— p > 4 _j^j— tluil 

(^Y, 0 4_g>.jJL!!) 

(A) 3j^U^ 

lj<o 3 jL_4_> ^jJl]! j— treJLI 4 —(JLvIjlII Cm 

4_jjIjl>JI CjI <;C. jJI C.<-(-gu£' 1—^ j ^jjJLII Cj|3 4 3j4jJI 

cjIj.jp- j^L^o 3 jL1I ^jl_^j 

4_^jJl 3JI M_*J! SjJb ( j— 4 4_uj-3J! ^j^_3i| (J7 _C 

4 _^wj-UI j , 0 ^> J^ r -H L^oIJ l3cIL_<_uI (J—C Jj^. CjL- lU jl] 

(c_j Y , ^ 

C20 ^ji\ 

J 4_jjjJlII 4_p-l_(JI (j-a D20 ^_)jJll C20 ^_)jJll jjLrtJ 

J-Io Cu2_3u£j t£j 3o>. ^jIoj^JU (cJULj) 1 0^<JJ 

^_ij_<Jl] ^.jjJlII j!jlj>JI 4_?t_uJ D20 ^_)jw<i CjL_Lj_3ij 

^>j L_<^4 lA-J (J—g^Lail :<Ji) C20 


JjVi ^o2i! - yv JMU 
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Qoijl_J_JI 3 iU JL? ♦ ( - r s ‘4Lj>JU t JJ UfI ^Ljj ^j—' o CjljjILgtuo 4 _*jj! 
C h **QJ-I ^jj—ggJll (j^-I-I^ (.Io 31 ^io Mill (jclil (jj-JJ ljJLHIlII 

.(^Y , Y 4_j>.jJLII^ _IjI 4_jjJjJI 4_jJL>. 

^ Y ) 3j^U^ 

4 jdjl_3lLll ^j-Jjl Jg>Jl J <^oj jl Jgjv jj)-C. CjI nSnll C< a <1^ 

(J__g^LaJ! clo mij Ijl_jJl>«jj ^_)j2,l ^j— 4 Jj-*JI 

C-JJ-Lgu I 4_jl_3uI(J (jclil t jj Utl j j ) _4 (jj-JU-A j! Jl_>. J_AJ J_L>J I 

.^(Y , 1 4_^jll!) ^ ^ _ aII^JI ^L_a 4 _jLu 

(Y ^ 3j^U3 

^—jjJlIIj <^11 (j-jji ju?tii 4 s^>m cjL_^Lcjji cj 

^ <j 11 ^lj 3U 4 or.I j Lgu-<-u| D20 £_>jJt! (j—« ^_>jJl!I j^-peJi 

lj_u^ 4_)L_3 uj (_jjJ _i_ul J j_SLl!I jlajVl L;j Jlc 3j_Cu Lua 

jIjlJLoI ^_C.Ju 4_jjIjl>. CjI _aLc.J> ( j— 4 4 _lC l_ 3_C^J! 1_c 

4_JjU3J^I CjI gul_gu>U J £L>- jC<—JLL) 4_jJLjIo ^jljjL^>. 

^^^c—ILuo Io uH j^_5ej>JI ^_^j_cJ 4-uli!—oJI 4 3lo<ll 


j_c j_i_u£" 1 L 4_IL^l 1 I 4_u_la-3JI *jj 


.(t_jY, 1 4_^>jJLi!) 

(1) 3j-^Ui 

tj-CfcjjJU dr'—J (j,—(J—g^Lail ilo t < 1 j (jj_^ ^_3j j|jgj>. 

^LJj c-j j-Lt-ul jm 3 m dr'JLIl t jj Utl j_c ^ j ^ D20-C20 

d)L-IL4Lc.J 4 Io mi jib ^ j 3 j^_a113 4_J J_jLSX1 (j3j _guil jljLg>Jl 

(j^a_u-^ajJellll (j— 4 4_3_tlaj 4_<_gu5d<aj 3 jU! ,>.^9 2Ldu* 

(Y , 1 ^jiil) ) 4_daj^j (^Y)j|j_^>Jl ^L^jjI Jj_La 


. 5 L^.Vl /, 


jj—LI I Cj 13 4 <^c.L lII 4__!jIL! I 1 ^jlr. t_-<_Liu ^«u Jj 4 3 jlo 

c_<— le .Ij cp p-3llj jL_fljJI (j—- 0 4->j j> 1 ^Up-"ij 

^_aY , ) 4_g>.jJLII^ . (j^J^JLljlitjail j_<_u^ (j—' 0 CjIjj ~<»ll 


(TY ,r a^jli!) : D20 4j;Ujdl 

^ ^ 3j^U3> 

j^_&!j!3J! 3jj ^ D20 ^_jjJU j 3o» (Jl — 43^1 J-g *j ^__<3aj| 

drclil c -jj IoII (jljjLj>. _i_ulj Ic.j J_«l^ j£! ujj 4_jjL^jl1I 

J (M>-^ " c3j—^) f ^ J ( L r 1 J-^' " JL*-^) * Jlj_LaL 

^_j3j (Jjw Jl 4 4_I JjIo3 < « A ^!j-C JJ^>. <_3J Io" * (j3>j^JU 

C(— J LLJ (jljjLg>JI 0j—A i^Y (j3aj^_*J (jJIq M.ll j|jLg>JI tlo MlJ 

x ^ 1 a) * x ^ 1 a X * i J j VI t dr' * (| 1 <c ^ dr'—LI I <— 5 j Io 11 3 j 1_ cj 

drclil ( j-c ^j—til Ijl_a (jj_b tlo p>I>Lj 4^c_jY ,V 4_^jUJ .^_<_u^ * 

c-jj IoII CjI_jj£Lo (J-Qjh Ju>o 14_u-UI j-Lc. (jj_3 j 3311 

£—G 4_jL(JU 4~< Ul^ J^J>.VI CjI_13 J ^j-^> ^tl d)— 4 3j^_uLua lj—<_a£' 

* c—<_IL3JI j jc. J j^ p-311 j j. j 4 p-311 ^ I xj I (jj_s dr'—L^i I 

^ t (i ^ * x ^ t (i 1Y t j ^4 dr'—LI I < — s j L^ II d >— 4 siLii I ^j-ul x? LI l_41 

jjj^_jj (j-tj 3(11 »I 33p.I ^j—<iI Id—& (jj_s (.Io p»dLjj —<-u^ *x 

t— jj loll d)—« dr'-^jdil N-^j tdrclil t— jj loll jJLiti ^jlo (_ulil 

i c_J JI n A C-JJ-I_t_u Li D20 ^_JjJll 

j^-U>Jl (jj'-^v tJ c_Jji_!_U VI Id_ it jj ^ Io jj ^x’<j I_ 4 ^ 

. Y , Y 4_^jiiJ D20 ^_jjJil (j— 4 (jj^j Ail 


d l^. a! ->■ 4_jJlj 1SHJI 4_p^ ddill J^L t-gjl)) J_gre_<3 J_1 Jl_4-=w |. Jj_l*JI 

(jLLaJ_ uu (jj _» 4_i Jj-*_coil 4 _jjj*JI 4 ^ I o 11 lLs _i_oj oj _j iC. 

4_jid .jLdVIj 4 ^-Lj _coil 4 j (tojJI jjlj_SJI c_<_ jJJlLI (jLdi_i-u J_j 

.^Y *) Y ^^jloL-jJI 4 jj«_i-u (AllI 4_suaL^4jLjVlj 4_>-Lt—(-uiI 
«^_Jl_4-45 J-jljua J_4 (jj U ■ »11 jSd(.u.<a_U j» 4_Lll (. 3 j 4 (jj jeilaJI 

Ci-iCa 4 (jj jeJLLaJItjia.4 i-fJLJd£j. 1 A— Y 0 t^Y * * i 1 \ ^ 4 j_jLajj| 

ddl-dsT 4£_lljj! ^Q_l_UjXI J_5t4>Jl 4 _jCp^ ^dluj J-C. ^_ r dj_L4J J_Jj_42J (41)1 

44 h -vllllj jLjVI 4_U£j 4^1:^ 4«4-jJj-*_<-ujI 4__uj_»JI jLjVI 4_Jjjv» 

(j 4-^-a jit Ij-JI .^^^dsLjJI 4^^ jl*~Hj 4__tjjCJI Sjljj 

— j__rt4>Jl 4 —jCjv J_C. ^jAI j—jjJdl«. 4 4_LlI 4 h j <>> . (jy-selbl I 

jld>U 4_<3 L*J 12>jl j Vlj 4 ) ‘(JdLi^i 4 _jJ j>.» —&) t * A ^_(-oji I 

.Y* ^A^ .^^dsLjJI 4 Aj 1 »U Sjljj 4C^UIj 


d)ljJ^>«il ^Ldj ( J7 _b t_jjLg>JU dr'—Lit c-jj loll jlJ l3c3_<_uI jj 

j! 4 _ujL 5 edil (jj-^ (d^_3 jV Ij 4_C.j _i_ 4 jil 4 1_LlI I < 4J 4 jnloll 

dr'—Lai I 4 ij_4 ^_<3oj »I LlU ^__lL 4 ijUtl j If- ^ 4 4 i_4jjj_33il 

( jr _4j 4 __(_iLn. J£" d)- 4 4_4_ujj3ILII L^j jg>d (jjdtil ccLLIjUl dr'-J 
^_xLaji CjL>.1_4_4l43 L^j j_b jjj V (jjdtil 4 -s- U. ,,, II 4_ijUtl 
(—jj loll 4 Io ll3eJ>l ^lo Mill dr'—Lit <—jj loll jj^>.j J—*ij ^-dj-1! 
d)j 4 (j - 4 L_Lu _43 4_ij£ jl jlj>JI jd CC 4 J d)^ <-;-jJlj>JII dr'—LI I 
4_IL>JI &L^—it (^_3 ^1 t ~^jj ^ * 4_3l < (i ^ (_^—Ij *4—t-4-ij (j_4jI 4 < 11 

^lo Mill 4_JJ loll JV-dw j_4j j| Jl^pJI ^ jr.J lJ (jj— II 4_ul—duVl 

j I 4 _jVLj dr'—^ £—jLZLs dl c Juc 4 _jj_A ^ lr. ^ <n C«_t5tJ 




IV 


( f r • n /-a>\ irr ^pi) oLuiii p aupVi dUiii 


^IJLv / (V) :3p^Ll3 

j U i ujpKJI <>1 _jsijLj ) Bp_ aLIoJI p __4 Jl-B- 4-> pljLJs. 

<?PP^js. p i/> Bj p-\_U I <_j p lo I Li p__u Ujp-Bl ^_<_uV * plop c - p 

4_uBop I 4_! ^ 4 —<-uV * plop —*j <Jjs J-4 p -lC. ( Y ) pu-^ pJI piSp — t U I 

.(<_jY , A 4_js.pUI) p^js-VI dsLJoVU 4 lolj 4 

jlJLv / (A) :3p^Ll3 

plop__*j pU.lp-3 lA-J (J <^Bj pUIUI <-jp lot I p_< 0 p < J a j I Jlos 

p— ^ J— T l^j pI j — s- p —Ap ( Y-Y) p— ^p^^JI p VI : *<4j ^ > <Y * 
2 ' ^ b jp ^Y ^Jp-Joj JU-Jiil oUsoL (V) Bp_ aLIoJI <_2:_c^IULo 

C_Jp loll ^IJi3eIL_<_uI pljLjsJl <il_tJ p_3 tlo 'sVLjp tp_jpujsJl p^-J 

♦ ^ IY , ^ <L^-pU I ^ ^ * x p < << ^ Y x^_<_uY 0 p_o 1 <r> *\ \ pUU I 


*Kj j 3p-ALLb 

^4—<-iA * X ^4_t_u ^ Y o L_ajL*j l jSLtrJI 4_LJolL«-u_4 4 Kj p_c. 2pU lc. 
P «K k£_>pll p_4 p—JpJJI ciJULJI 4_3l_s. p If. £_Bj ^_<_uY0x 
. pUoll 4__jp_ 4 -j d>Lp— <-uj I ^UVp 4jpu__«-u_4 pl__sejs.l_j I L ' ■■ 

(c_jY , ^ lUspUl) 

J^VL / ( U ) 3j-All3 

4_p.jL>Jlj dsl_£.lp_BlI 4_jJb>-l jJI LlsUulopVI ‘ L j I m _ <~u 

plopVI ^ \ 4 1 Lgjp^ Bp js.VIp Bp uiL*JI Bp a lioJI dsLs. 1 <<iII 
P_ol_JL<p p^wVI p_c 4_c.pJ-LoJU cjLLoVLJI ^jl_a l^_jp^JL! p^LJI 
4_i_tfu ^JS^-tTu-i pi I 4 j>. i_«-u.<o pJojLj ^ »«i Y , 0 x ^ i (i Y Y x ^ t a Y Y 
CjLjjUI Bpl ^r. CjL^-t-u p_4 4_$_<_u Bp—Alloil ^Jl_A J^-Jup 


jlJLv / ( ^ ) 3p^ll3 

p^p— tiui I p_jp_L>J I p_£pJ I tlo MipHj ppJL! I <-jp lot I p _a p I jLp 

p_jp_L>JI pi jpe-Ll I j>l jlILcI Jp_Loj C20 ^_jpll p_4 

p_c p!op_^>JI 4_i_tTuj I_o 4 _jJlc. p^jpjp ^ Y: 2o j D20 £_>p-JU 

.(^■Y , A 4^wpJil^ C21 ^_jpll 3 LL 0 J p_ 4 _cIo 4_Ajp_L>JI 4 _^j>JI 


p-jlill ^pjiil L«l t£p_>pJU p-^-«.uJp p_jUOpVl p-jlloil plpjLJ>.p 

p_3 i_L^_(_<_uJp ^ mi^ * X^uY * X^-<-uY Y p_ul tf ^ ^ p ^4 pp\_JLJI p — 4 

P_oL_B_<p p-^ cUliil ^pp_liI Lof ;p_il!l]l p-iLLoil plpjLjv ^\—Ip 

_<_uJI plpiJ-j>- ^Lu p_3 (J-*-*_^ (ill * x ^_^Y * X^ ( dY 0 

4_2iw| jJ| p^ Mill CjLc.p^ ppi 4_jpI JloJI J_^olpj2ilp ^ jLOpJU j 

(1) .»i i^j < ' . . il l lsr ^jn} 

3juwiVI/( o-i-r-y 

p^vVI CjI—Lo^Lu 4-j-LlII p J^jJI 4_jpj|jij| Bj <;C.VI dxKL_ti 

p_A IploJ I ^_A I (^JL_>-I p < “Y X p < “ ) *X p < <<Y * 4JLlLoB _i-uJU 

P_c c B mi*C CL<_p». t p jBmII ^_)p^ 4_oJ_i_u_c p lr. Bp_ JIlTl-LI I 

Jo — ^Y , "1 4 _owpi] I Y : Jo j Bj ^ c. I 4_j^Lj L^JLo Bj *c. I 4_«_u 
Bjp B<a jlx. 1 p^ L 4 ] ^ IY , A 4_o»»pill 0 Jo — t_jY , V 4_o»»pill Y 
1 —uj p^-^-J-ip ^ 0 p-^4p^-*-l (^Y , V 4_owpij| 1 :Joj L-^-Lu 

4 JJ 1 JI p^v^l CjLJo^LJI p_£ Jo_OK.^Lp iBjLOwlp BJl_cI^ p If- 
^—<_uY *p ci<_ LJ I p—»I^—i_uY * 1 1 X 9 ^ *c ^—j 1 4~<c .I 

l_41 i^OiJo^ p ''<0 4^1 q (<1 p _(IlJI 4 Mip a 11 4_o JlC.Li] 

p <xiYV p 4 _ulLloJ p < ■< YO < J|p_JoLj 0 J 'rr <4 p__jLjJ! ^p_JI 
I j_Ap Y Y 1 Jo X miQ 4^1 4 Mil p 4 Mip a 11 4 } J^L^J 

ppJ_) 4 £Lu^JI p_o-Uojp ^_j_<_u pj p_4 p_Sw4-i p-^ . m! Btl i ppLUl 

4_U_JJw pIl_JpL*J pi C B B Mil p—4 4_I_4Q» clp-J 1—4 L(-LU> Jp_4jJ I 
.cjI—uUI p_4o 4_uoL>Jlp 4_ 4 Lx_lI cjLowI_ uAl 

I j :3j-All3 

(Jp I ( ^ * j^ ) — 1 -2 I P I J—5E-J (P—LtfO^U, I plop—>J I ^ 

JSLjiJI (JjtVi mi 4 plop_j>. p ^4 ^_>pjl (PpTi_<- cl 4 p lr. pL_p*VI 
p^vVI cjUo>Lu p_pJJIp p_jp_L>JI ^>lpl J^>. p_jLJ ^4_<_u^ * X aY 
pdJo^Lj 4^1 ^ 111 \ p / .< Yx p < << ^ *X p < <<Y ♦ _tllJI 4 1 1 tv*< , ,i 11 

p I J^>J I P^l—il-4- t ^ P^p—JJ Ip pjI 4 Mit I Ip I j^>- I—4-t-U . ^4— LjU Y * 

I t-jp^Jj I p _?cj Jl-j_ 42 I p I J-^>J Ip ( V. Jo j pj3p—tlJ I 

(^Y , A 4 0 *-.pJLiI^ (V) ^4_3p Bp—ALioJLj 


C20 0 3 1 U11 J-lulLoTJI 

4_ 1lU I p 4 »BBpJI 4_jpo^l J>LJI jL_clp^ C20 ^_ipjl l-B_JUw 
( < jBmII cjL_*_ip_4 L^j djp_j_4-i p—ill 4 _jocJo _i_uJI cjLLoZJILi 


t«4_4JjBJI M-»JI p_iLd 4_pLutXI 4 ojrtll)) p_j J_<joe_4 <p_po*Jl ^ 1 ^ 

<^_jjpHj|p J_ lTu-LU 4_4LijJI tL_p__*JI 4_JL?C_4 j]|) 

.MYtpo .^Y* *"l .p^LpJI 


jjVl ^o2il - yv jMJoi 


n 


4_JI pi—JJI P 4*11 


4_jpj I p—A Ipio I 

.(^-Y , A 4_>.pjj|^ I_ BjT 


p-lc. ^ 4 —<_u^A* p of. p-lc. 4 Ul.ll cjLjjuop^l I—tTuSLiI 

CjUoMJI jL_4l£.l L^j 1 plJlp ^_)pj| ^J—44o»|_<_u_4 

4_ u _ J I ^^4 >< 1 Y , Ox^u_uYYx ^4 miYY^ JiJI 4_*jpJ,l 4_pL>.^l 

p-oju l_4^ tp-o_o>Jl Bcl-4-J 4_j_uJlp ^_iLZjl p^opJI 4_BjpJo_i 

^_)pjl <■ lo Mip p_b 4_uolow L^_4l_5tO«. I_J 4_ulp miC. Jo_jJLlJI 4 Ip^- I 
^j 2 l p^ p^lp-4jJI ^Ip^il cjLj^opl ppp^j J£Lui J^p 

jl_ 4 pJ| p _4 t_Jp_Ow Jp-^-p 4 _IoOw ^|_4 ^_4 ( lY. V 4_JS.pl] I) c20 
. (44 Y , V 4_JSpi] | ^ ^-4pJ I p - 4 4_£p_BlL4 4 lp-4S I p_b p iVlil 

(lY,*1 4j>.pl]I^ C20 j-jp-^JU 4_jp,jVIp^IpJBilI 

JjjJLlI cjpJ^JI p-4pljjs I ^ ^ ^ 3p-ALlB> 

* ^Jp.JoJ p4_J]| (_Jp_Jollj p mH p_i_Joll p|jLJ>Jl 
p4—;J J—i-oLail JljsJI L_up_B3 ^ p!op^_Cp ^c_jp is - (J1 4 mi j 
pL<_uLB_4 4 _jLlj p_3 ^JlocIL<_uI ^jdlj (D20- C20) cthujJU 
p < “) * x p ' <<) * x p ' <<Y *:p^/1^4^ ^I *p4—HI ( 5 p k^lI J) -4 

^4—(_u ^ * X ^4—(_u ^ * X ^4_<_u 1 Y 1 p_ul_JL44 p_llU|p «-u] I < _Jj_7e_4 

pCQJO&T i_<-cl 4 PpLLjJlp 4_JjVl 4_Bjp]o_l p_Ll j£L_jJI ^Jo_«_U_4 

pi c B L_ApJL*j cj jjpj <_u_4 4_j^liLi (Jp^l p^LBJI IB jop loll 

(coY ,A 4_jsplllj .p_)Lfi]l p_oL_BjLi p4—UI t_jp_Joll p_uLuo 

Bp2£ ly 2U^ c_jp Ull p_4 pi JljsJI 41 —B BjL_ 4 p_b J^}U! pi 
p J^^rBlI 4 I—« 4 | p_3 p4_Joll 4 _jp _4 ^_4 4-JopiBeJI p-o_j>Jl j—<-^ 

c_j| jr. (J-Jo p_B (_jp_Joll 4_jp_B3 J_JO-B1I pp JL-^p 

ptloll 4 _j^L-o p —4 BcLc. JLJpJ pill 4_ulpjJ>Jl diLlUeJI ploI 

4_jp_Bn]l piop_c. p-o_o*J! p^<-u£' (J-*lp tp^ -L ^B& r J I d<_Bp (JUo UK 

. cjUIBcJI jJUGj 

p|jLj>Jl 4 U 4 p_S p4—UI <_Jp_Joll p—4 pLcpJ ^JlBeB—<-ul I K 

Ipl Jljs 4_jp£" 4—4 -lC. Jjp pi JljsJI p-o_p_*J 4_J_4 (UjL^il ^J-jloLBII 

. j_Bl pill p!2T p_4 pJBeJ 4 _jWj (aI * X^i,0j ^-<-olp ^lp-1] 

4_J^4 _ r^pU 4-jjpp _ 4_4JJjBlI >UJI BJlIj 4p-C. J Bl 

|4 Mil * X ^4 miYYX^Q- <_ SpJoll p_.4 dsl_<_u 1-4-4 

4 jmIoII pIpjLjsJl djl _i_uUu| 4 I—J p__3 ^p__UI IJ_A p-o—joJeJp 


4_jpl_4-*JI p—Alploll p-Jpl ppp—J ^4 miOO p 4 C. p lr. ^_lojI 
p^pUJI p| JljsJI p-ii^o^Lj p-js.VI p—4 Jp 4 C. p-^- 4pl., \C. p__Ap 
p (14 L_Up_Bj ) X ^Y j JjloB Ml 4 p__LS. 4ppUeJ ^—IpJI p_4 

pp ji«o *^_4 p ^^4 t dY , Ox^luI * x ^4 ((i Y * ) p ^Vl cjLJo>L p -4 

• US 1 

JjUb Mill p__jjsJ!p pip-JI jJI jp__4jJI Bp—Allo UIUKjI p— 4 IpJ 

p—4 J-1.4J pUUI L_Jp_Joll p_4 p_U-4 pljLJS. pUT ppp—J « 

j^J' cU> ^p 4_pK pJJ 3pU 

B J 4 C. I Bp A Ho ppp^_i p-JI 4_sUol k^_ipjl p -4 pll 4 Mill 

(J-Ciol-BJI <__B_4 oB_L 4 p_4 L_Jp__i] I ^l-JSijlj Bp l ^ '< U 4_JpJS Vl 

p-lJI djlppJL*JI 4_K ^4JjpJ| pp_Ioc_4 p_B Uio_sV jU p kp_)pjJ| 
^UspJI p_4 p «d^p pJLsJI pUe-B]| p_4 p-Uj p 2 U 

. cl_4pU LjLBj pi 4-JpX>>C- djL_BlBe_4 p| L_J p__^loj ^4—1p 

^—tjopl (JUtTuJ p^—jupll p^_J ^J-LtfoLBil pi JljsJI p^_Alplo Copp—J 
BjUj p— u- 4 pus! pi Jljs Bp__AUo CJpp-_i l_K ^ 4 -<-uV 0 p 4f. pJK 
^_>pll p —4 p^p—JJI p_jpJjsJl Ju^LUl cU mi plb p^_UI ujp loll 

* ^ Jj-^ 5 

J_Jo p_J3p p_ 4 jJI I j—A p lr. pPip^AlloJI p-jLii ppp__i Jluu 
J-JS pU pJLJo L_Ul_*J plot Jp-^-p p-U CjlpLUl (^| 4 1 BBs.| 

4__j_LJo 4—IK p_c. Bpl lC p 4 »II IJ A p_Lc. 4_jpj VI 4 B-Joll 

plop_jsp 4_jpj| J BJ 4 C-I p_4 4_jpl_4_*_4 p__Alplo I ^llVn 4 _i_l-uL^ 
puL uj Bp 1^(4 B J or.I p_4 jpjs p ^_jp_c - pp__JL jJUj 

p_A I pKil pp_JI P_—L-L4U 4_JpJLjUO Jo_JsVLjp k^_>pll Jo_l_up p_3 

^ I Y , A 4-JSplll ^ ♦ I 4 ^ I—4-t^ p-ll loBlI BJlU] ^4-JjpJI ppj p_C. 

^4—Ip ^4—<_U ^ * 0 p 4f. pTt—<-u-4 p—II p < jBmILi p_Jp_Bil p_4J—i_uI 
B J 4 C.VI 4_upjs. p_B l__J ^—lojI l— 4 -i Ip BJljJls. p—AI plo I pp-_u 
p_jJp_ 4 -*l p_Ap JUUI 4 JJ 1 II p^JsVI diLJo^Li ppp-p Bpl 

♦ B J—S- Ip Bjj-UB p lr. pUp_4J5C_4 p_Jpp Lj?EU_4 

^_)pll 4 js.I _ luI ^4 mA i * p _ 4 -C. p Ir.p p_upill Jo _ S.V 

Bj-4-C.Vlp plpj—>JI P- 4 4_pl_4-*jl p-Alploll p lp_ 4 U-i_ul 

4_Jp l_4_*_4 CJ^LjsI Jj p| dlULuol I ppj J-JoB_UU pIopusJlp 
pp__u ^4_lp p— jJtj ppj 4 _lLloJ! 4_j_LJo1I 4_B_Jo 1I djp_4u_i_u I L_K 




(fT* n /^\ iXX ^lill cjLuUI ^ 2b^Vl ciL-ftoH 


L^j <~<tl 4 _j $j£ j—L^ jji J o_4 5 jj^ 

,(_>Y J ^ ^jlil) jl^U c^_33 

4_J^jIj 4 i ui 4(—si 33»Jl p_jl^oJI j^sej>J| (j—' 0 Q^r < « a 

4_ij_tfu_c 3 ♦ U 3 f J _*_3_4 p^j—>■ 4_J J 4r. 4<j j _til 

. &Y,^A 4_^j^') 4_Jj 3 4j 

J^laj tJ^VI (j_4 J^Uj (JjImA p i^><c . (j-<3 

* (J Y t ^ ^ 4_^vjJL! I j 3p (J-j- 4-) 4__u Lu 4_jp2>-j 4 __Jlc. 


J_-uoLUl o—4 1 <,, jj c—u lxlj 4_L^T(£Lxa j—. lC L^jI VI 4 ij_L>. 

o-4-tis ) ^J-^Lail j—2->- jj-3jj i C20-D20 o^jujJII o^_j 

J_4Gj_4 JSLtTuJ 3p ^ 1 tMI l", ,>s~\ 1 Jl^j t£_>jJU 4 j*-L_<_cl 4 jLLaj 

P_JLc 4_JVj> J_^LHI 4_lljl L_Lrc_Lc Jl_3J i L3jL_<_u C* 1—4^ 

. Oj-L2S>- J_^ C20 £_)j-U p-3 4 _jjI_4Jl1I j—aI jtMl j| JlIaI 

D20 o^-*-jj2I o^-j J <^>3j jlJIj p-jj-L>JI J_<-^l-3JI o_c. Loi 
D20 o^4- U ( t j a 11 11 4j>» I < >< 4 pi Io 3 Q 4 <3*> J—jjU3 -D21 

< p £. - op. ui 5 " 4 11 ^ Y ^ 3p & Ui] I <_La uj jj * < < < “ < t ^ 1 ! jj 

, 0 Jj_Laj £_>jJtl o-4 ^->jJUI j-jj>JI p_3 J-^LaJI tE mij 

o_£J J-^UUI 4_uLi J_jjl_3 ^_ijJll o_4 l_41 

£_ 3pJ* I 4_>- 1 Ml 4 < <1 ts~t 3 j£> UJ |_L_1 1 I Al 11 -i I (-4 1 ^ t ) 

* L_Uo^2 J ^aOX^O 

O—4lil]| ^4 < Iij-U (Jl—4^.1 o—4-t^S C^_jijl ill O—4J 

c-^ o^ JLfl J .D21-D22 o^ujil lth J-^L^I 

^ JL^Ji 0_4jJI J ^ »Jjlo J jl_L^j| J * 4_JljVI 

I 0—4 t T uJ I ^jl— < -‘ J -ll O - ^ ^U I ^ Q^> 

^4—<-oA * 0_4JU J-^U]I O^J^l J Ml I ^4-3 (^Jl]| Jjj—lil <1 j>JUl4 

(_ < l < <( 3 J^oVI IT ^ lL<-uJI ^4—<-u^-l! 1 41 

^ ^ CjLjuj^o 4_*_ij I 4_£i_<_ij-4 3LtTollI CjLt-uL-u I l -£LtTuSLiI 

^il L4 I jl^j .D21- D22- D23- D24: 

^jLtTuil C_>J-«.U-L4 ^_£jj Cj i_t-u L-u VI 4 _jI_4->- ^4-J^J 

^ TY , Y 4_jvjJLII j < jr JLJL>JI jH_<_u_4 

'.Ljlj^Utl! 

^ ^ (xt ^jUk]I O—H IjI_ 4 1 tjl Vtfll 0—4 4 _jJuj — 

4-l—tTuJ I_4 (j7 _^wjL>JI C_<_3L>JI ^y—Lc. L_^J J 4T. t3pJJu—t.u.4 

_4-2W 1 t4lo <«l( 4 3jL_C.L3ilj tCjV2UI ^4—j|j-3JI 

4_jj-juajUI jljJLIj <J_4jJ! L^i t 4l J 14-jj_tTuj>JI 4_La_<_u j!l4 

(—jVjJlJIj J^_jJLi L_^HcLLusj 4_*_3jj- 4 jj^JI 4 _^jJ3j 

.(c-jY,n 2L**Ut) 


^ I j— 4->- 1 t jL3c_iil 0-4 OJLJIJ O-LC. 0-4 &J-L.U& — 

4_j_<_u JLlA 4_1 ^ ^ lo_<_u er i^.j 4 4_4^_*_l! I 4_Li_(_u^-<-4 

(^Y,n 


JjVl fu*2l\ - YV JMU 


iA 


^4 MijJU (Jl—4-C.I 4 _jL^J tiUj ^4J 4 ( jj ^LjJ^^_JJ>UI 

^4 —UJ J-4-U C_ / j 3 r< 11 (Jl_4^.i (lY ,) * j .£jLoJ! 

C^IJl_A| o_ 4 t 4, 3 3^|j_U| ciJUG C_>1— «.OJ>JI (jr _£ l-Lj>. I o_4l!l]l 

jl] 3^Ij— 4-11 4 _ 3 _iU ^_4 ^J^4_3 j. li<U ( 4 j3rdl 

: ( J3 Jb L_4 ^ Jl^j 

^_4 3^ Ij—311 (_JjL3j J I 0 _jLLaJ Jlj>«J ^4—1 — 

.C20-D20 ^-^lj 

L_AJl>«j ^4—1 4_uIjo_l 33^lo^-H o - ^ SjijL-lII 0 ^-^^jl^ll — 

♦ U4_*JjJ,l 4 _u-^jI ( j r lc 

V j^-aI jlill I_^l_4-C.I lor.I — 

^^Y JjL_5e3j ^4—1 ( J7 — nil J 3->JI ol — 4^.1 ^—4 Q— ll lolj 

.(c_jY , ) * 4_^jJJ!) 

C20-D20 jj-suj^JU ^>«L-all (. 1 u2z>jZJ i 

Jjj$ <. Ii 4 . * j tf <311 (Jl 4 r.V ^_lH 1 I oj 

^4—<-uljJU (JV-U^ J^_3j>JI CjL_*_)J^4 J^Jw 4-3 0—4 C^l^ 

(Jij <_uil 4 3lo (4 ^Y *)) - ^Y * * 1 4 u^UI ^ il_4ill 

tC-(_ul4_LaL>ii,l 4_oL*JI CjL vL_<_u]I 3j2 <£Lj djJ-_L4-3 ( J 7 _3ilj 

4_JL>JI lU_jj?c_4 o_ c. oL^.jJtj V C20-D20 oL_*_ijJ.Ij 
o-jj-j^ (j-£. 3jl 1 c. D20 £_>o2L^ 4 F.G.D.E ^ < * j3r,11 oUaUi, 

(jj-t-uil 4 3lo(4 o-£ 2 ^?eJ q-u—U se-4 jl dJj_jL>J L_Uj-3j p-Ujl—<- uTl 4 
o-l I JL 4 —iiJI o_4 4 _^jj u — 4 - 3 -^ 

(^Y. ^ * 4_^>.jl]|^ c_jj_L>JI 
jJl_u 4_ 4 Lc. 4 jvI _(_u o-C 3 jL_lC J) ^4 C20 ^_)o2l o-C. I_ 41 

1 J lajj cU3 4-i—tTuj l_4 j I (_-<—util (jIiJIJ-*J ^>33 <L^jI 

4 4_j] 1 4 «3i ! 1^ 4 - 3 JSQ— 4 -aJ 1^ 4—UJ_L>J I 1 ^ 31_^_>- 0—4 (_3)J) < »1 11 C< J 3 1^>- 
4_^wJ-UI j j-jn-VI CjLLs V-J-i (j—4 Ua—jJLreJ I C.<-i_<-4j£' 

(fY.n 


4jvL<_tL4 o_4 OJ-^ 3 J 4?Q 3^. ^4-3 JlJI J 4^Lc. JSUtTa-l 

jJUeJj 4 0 1 iloll o^sjVl ^-4^-4 4_l Mill (^p_4_4j_4 ; f 3-x3- 

jLJUbl 4?j—3_>- ^ <>>3l 4 4_j^e-La_4-4i]I 4 **\ 1 U.331 tl o_ 4 L_4l_4-3 

O—Aj 4 J—4U - (J£L_4_uj ^_)oUI 4_>-Lt-u-4 o If. 4_i_(_u4 jnU 4 tf 1 to 
3 q 3<^)ll o_JI (J-j -44 03 J CjI3 Iju>. ^4-c.LlII (j\ loll o_4 4 3jlo 
0-4 4 I—uil 41J_4 LjL 3_1 (j—4 VI J^jG Cj|jj_l*_4 o-lc. J-Ibt-3 V 

/dljU.3 ,,ill J 4-2ULUIJ 4_*_JjJll J^VI CjL-Ls V-iJ o^LI I 4-JjULail 

0—Al Jl li II l_^JV-^>* O— 4 Jo«— t - l ] J— L 3L-1 OjJ 4 tf tloll 0|J_A cH>Q-4-<—4-4JIJ 
. 3 jj <>xr (_jJ_p- (^ | o_4 j-UtJ ^4-J-ij Ua_<_4jj 4^LSJui,l 4_3jUai 

(TY, Y 2L*jii!) 

3jLcuV I t_ < .jjj 4 j 4 ? 1 lo 11 3j—& 1 li 11 4> JL.A J.J <<< 3 3 o_3 4_< 'Tr it I oj 
4_4Lc. 4-2 »L<_u o_ 4 ^-Jj-ll 4_^» 1 _<_ij- 4 (J-^>- (jl o-il 
O 1 c. 1 <3*>q-3lj 4_£j 4 ? < n 4 Q jr. 4_>. l_<-4i] I 0 jl_Aj oj < << 11 tr< j 3 1 jj>» 
jLjjUI lil^J (J-*-^ 4 q Ul 3 J o »JjU> (jl-3Jul 4JU>^ o_!l (j_4jj| 
(jL^JuVI L^j J i/>\ 4 4_jjIjj^ju3 4 3U <4 o_b L^jj^ p-jl Io3ll 
LjJ-Lt-u ^4-4 Y JjJl?C_3 ^_^jJ,I o_b d j >*T. 11 QjLt-uL^ <—<-<.4L>. 
^4-4 ^ * = (jl^JuVI (j—4 CjIjJ_<_uO (J£* (jl o-L3U I Jl_4J 4 1—L^JaJ 

O^-U I o^sj jLJ ^4_<-u ) A ' = j 3 11 Q gf. ^j3-4.4J.4 (j I L 4 - 3 J Llo-3j 

JL_Lc. J 4_L<_u^ * * JQ)LL4jU I (jUjUVI (j—i4J (jl p <» 3 I lA ^ 4 

I Jlj Jl^ ^_jjJll oj-^j UaLoj ^c-jj G (j_4 4^o33 Mill 3 jJU 

** 

. LlO- 33 (^J-JSE^il (J-4J_4L>J| O0-3JI 4_j| JlJ Jl_L4 (jLajuVL) 

P _ Uil (jl— ^JuVI 4_j i_4ij c_< lxl >. Q1 loj3 i_uVI 3q—Tl£ Jl_j^G (jl 

^4—1 l—1 (jjl^ jl—43^.VI Lji (j_Sw4-3 V 1_3 jL_<_ u 1 ^jJj Uo-^l 

^—3 IJ (j— 1 4 L4j U-^>* I 0^43 (j_^jj 4 p ■>• l_l4 (J-^ 4—4J p— 11 ^ '3> I 

4_uJojI (3j-^ I ^jl^- oj2jUI ^4-3 p_3il 4—seJ-L^ail ^c-jjllLj L^IL)jL3_4 
_ 4>V 0^) ^°-*4 J 4 EL 3 JI 3p 3 3 II pJI L^itjjlj J 3 j-jlj p-3ilj ^_3jJU 

(^oAV / 


(J^^ljJUl ^IJJ 

(j 4f- p If.j D20 ^_)oJ,l p—3 ( < j 3 PiII Jl 4 C. I jV—L sjI JlGc. 

j_?e_) >oU I J1 4 mi (j_4 3 J_ l 4-4 ^ 3o—A Ui ^ <3*> 3 1 p /mV 4 

■q Ij <1 4 _Jl3j>JI 4 Lj-t^ j_jj>U I Jj-^s- cj1_ 4 j-U-U (j_4 Jl-JU (1) 

4 J 4_uJL_U - 4—jJL3j>J I 4 LjJ-LSI )) 4 (jJ—>. . ^J 1-U-1-L4 

4p_3jo*-ll j-^U 44_4^ji (<p-^vjiI p_L3j>JI jLuijVI 

.) :p^>4^Y *) * — —&) iX) 4 jj .«—uj dJLLlI 4_*^4L>. 


C20-D20 oj4_3LJo-^-lU 4 _ljIjo-‘-^3-^ 3^1 

CjVI—? e_4 (J—4-*-) —&) iX ) ^Lc p-jUj-tjJ^p-- p—4-U- (J-JO^ ^ l—^ 
(j—C C 3 A|<II L_SJL_^J ciJLJjj 4? jl f.i 0^_*_)0-4-U 4j < <1 lo 1—L5L4 
Mill <—jl J'33 c_< _LXL>- I_4 A Q 3^ J_|_3 (j^_ft_)o2l J_3jse_4 


^_£ij_4 (j—4 4__o-L>-j 4_5e_u-^)) 0 L 4 J—4-u J)jjt (_u .(-jLjjJI ^0 j 

4j>-1_j_<_ a]I YY^ 4 J)j_*_<_u Gill I 4_*_4L>- 4_Use_44^o^) *— J EuU,l 

• ^Y*n -aA'UITY -Wp^s o^ - y - 




<tL^u j -uu &, I ^yjUVl tmt I (^j^VI (JL^cl jj-^ j-jj-2 j 

•(^* n/^un o-«iui (^>U) 


r JLOL ujJI JLOLuJ 4 Y ^J>bjJI JL^>«-3 ^(jL^oT J-SjlSLjJ < jIu^L-UjL^ 

J ^ ^ ^Tllojij^ 4 !jl9 ^ 3-*Lj-TcfauLccu/ l s L JLI jI Ljj jlj( ^ qS3^jJl ^j^LuLa :^j_4 JSU ljL4-&E-ul4 

J-j.2 (^l£ ^jlojjJUj-S ^ jILu k ~ ( rHjL^ UrOLoJlj^ 


jj_*3 .(Area E-South / F) 43 I 3 

(J_l3 (JjVI <—3JVI jJ*.| jl ltV Eo 3jJUJJ 3 j. ~ 311 jUi^l <?a_& 

.^j>LJU JjVl eidVt ^ t^JjVl oi>^< e4 ^>4X1 

^jlcj ^JbjJU jLjT < jr lc cjL^IjjJ! j -^- i - ljj ' 

CjIj < 3ll 4 ohnI Ljl* 3jjL^aiw 4_uUU Lx>.jJjj dLsejl 

^L*JI lJijijJw .(H 4 3h><l,l) A £_$j?eJU (jr -3 4_uU! 

^_ic. 1 <Jo ll>jij 4_j 1 j 11 (_j 1 of. 1 i^j y* n 

Hausleiter, ji^l a-^ulj) .(E-bl) u -o_u J JI ^L*j| 
Breitenfeldt and Lindlar in: Hausleiter et al. in 
.(Hausleiter 2016; press c 

t 3 'Z-lq d—L^ V! ^Jj-«-<-gj| ^-Jj^tTu.11 (, 3j <>M I III 

4 L.LL.LJJ ^A d -1 ^ cj ^ ^ ^ ^ JLA c2 ^ I * Mil I C_5 |^_(J 1^ J Ij>U 

4_jLu^JI cjUIj^v! L^i (DFG) 4_uLtV! dj_re_<JI 

4_j_4_<_ujJ I £. L_4_j VI 4 1 ^-*-4 ^—1 l3 q VI 3j_g- U j C t I ^a lA a 4 

.4_jjL>ijVI LuLll 4_pwjL>Jl 4_4Juo (ODA) 

jiLrJI I !jl_& ^jj-^-AL«.u.Uj jij-llJJU ^Jl_3jjj 

£. 1_4_JJ gj^JUll 4 I Jli I dj i_<-U-<-ujl J 1^—2 VI ^__L^_>iJ 
d>! jJ1]|j 4j>. l_j_t_uJLI 4_cL*JI j j12VI ^ 

3aiI ^ < <i4^ (A 3 ^ Lt^ ^ 3~*~ LJJ 11 4_*_4^ I 

ij7 _b 4_ul_lVl 3jl b ( ntlj (J^J-? (Jr-^ jl23E II 


£-JZ^A Y ' U ^L*JI (j\A-uu^A Jl_U2_0 

IjJ, | ^_lc. CjJ^j 4_C.j_lLc Cj Ij L_»Icv I £ L?“E" ^ J~^J3 

^_<_uljJll j-jjL3j j . C 4_jjLitiJI (jr J Ij^! 4_<_u!j_}j 4_jj3^I 

i Y A Y t Y' U t Y A * t Y — 1 .Eichmann et al 4_3 jLco]| 
^ o>^M' u-^ .(Hausleiter et al., in press a-c 

— 4_3jL_<_u ^"D3 4<-oJI 

1 £~I -*■ , ^ ^l_4_u 4_U LL^_U_<_u I djLt_3_>. C-<—UJ jLjjLTtHj 

t4_J_L)V! j 4 jjL^Jl1Ij 4_^3^l ^.4^12,1 ( _3 _Jj-Ls {j-C. J_4 SJl^- 

dljJlb C» Ur. i(L_4>j^dj 4_jjlie_3il iC j L?cILl1 Ij 

j. II Cx_jJl>JI ^j^jsej>JI j. CjJlILcI 3^JlJiILc 

Hausleiter 2011, 109; Hausleiter in press) .^UJI 
.(Y ,) 4jwjJL!I) 4_jjd 3j^pJll 4_j^jVI cj! u3r<tl (a 

4_jjjtjjL jJ! 4—LljJI 4_^ lr. d}L_3£j|j Cj\ _ 

4_?e_i lxl! I j ^_3 j_<JL! 4_u Lt I L_ojv.jJjj I ^ lc. Y * ) \ 1 »i I 

4_!b4 _^jJl3JI 4_uLlH 1 3LpJl d<_?e_JI (jy-^\ 4_^LuoVLj 
cf. Kiirschner and Neef in press; Dimes and ji^l) 
I c-^rJI JL^i j .(Neef in press. 
^ lA-J 3jdU_t! 3j. 33tl jL2Ij LjL3j 4_toj|jj 
L_ 4_JjJl1I ^jLJw 4_x^ljilj ^Jl_jJl>JIj 

.((J-jwV (jr _£ 03 4 3UUI (JjEo ^-3 j udJ—<-u) 

4_JtJjl3 (O 4 3E(H) J. ^hij 

.(I Ju_*_a) L«Lc. (jjJLla (jl£^ 4j| JljJl>JI j. d_j|jl 

«4_JJ^)) 4 3h> m JLo-Ju 

4 3E <11 ^JIJ-CV. ‘ Lj-i—<-gj ^ M/Q (E 4 3E (11) 

. < »i^ . jLj^u (D 

. d IjIlI I j jl3>U <iLi_u <_3rsILa tjLjVlj 4 j>. Llu-uJJ 4_<3L»JI (Y) 

.jLjVIj 43.Lu-uJ 1 4_jJ^ i 4jju_o dJLUl 4 JU 3 L 3 . (T) 

TV 4 <_3_j jj>- ^ 1 C) L<-u- u ) £ !j 1 J 3 1 1 lii A ^ ^ 1 h^a ( 0 ) 

.TO* ^313 oJ>d3 0 er-1! 



or 


(^Y* ^ ^ IVY (j_4Ldl ^u_ujJU) ^l_4_u gJjGlUI ^jldVI ^ jj.«_n±]I ^j3 VI ^-jj-luJLI 


<—Jj <u<4 £LG3 j! (j__C i_<_ ! [c .VI ^ If- .(E) £__4J?edl 

^GUI jJ ..oil ^£JlJu Cu-jG" L^jI Jl_33ju 4_i3ju>JI *LJtl 

Wellbrock) 4 __ 44 Jl 3 JI jj !l (jr -^ 4 _j jdl (jljjL^*. J_G*Jj 
.( and Grottker in: Hausleiter et al. in press b 

(j_4 (_Jj—3JL) 4 1 bj. 1I (_■<—<-U I Jjdl (jG-JtJ t—^1 —lIlGI (j_4 ^-C-jdLjJ 
lj) cf. ^JLc. j_J_>- jJI (JJl_L>JI JtGJJ ^JLa j— 5 e-uaJI j_uL<-uVI 

4_u3ajdJI o jl_& Y * * A ^L*JI j-_se_JI ^b <,, Jj_3 ^ A) o. V A 
Wellbrock and Grottker in: Hausleiter et al. in) 
4 _L».jJU 0 Jl_& (jf-o- t i o J jl_l>JI 4» mijj o_ 4 J cilijJj .(press b 

j^> ^ 1_4J 4_t^Luol CjI_4jLl 4 ^ If. Jj_luju>JI (j__4 (j Al 4~U 


j 4- < 11 Q_u\ !_u I 4 3 , b JJjGG JuGj 


u Ijjd I 0 Jl_4> c_l_Gj3 


4 b 3 <II ( J7 _3 4 __jjj3£I3JI CjL_c. Juua3JI J » a) ^ * j j b II 

j> 

.^_jL« £_Lb jl_ lC. Jj_j>.j (j__4 (3 —S^GlU CjL_L udl Cjji_G.|j 

4_Sj3dI buvjjjjJLufc — ^Ul 4Gi_u_aJ! ^-4 ->l.4 


j!_ <_ul>J 4_djl_*_4 < 


Y ^G A * * _j 4Gtj_i_uJI £_4J?e-4 ^b i a 4jwI__lu_4 j-jJl33 

^Laj ( J7 _^!jJL>J! ^ «(i(GIS) ^1 i id j-jjda (j_c 

4jtc_i_ cuil J_II <__jj _i_u_Lc <__j1_ <_ul>J 4_Jjl_*_4 C<_ «.<3aj 4 Jf. 

J_3j V ^j-JI j 1 b 4 VI Jj_da_& Jjl_*_4 j^jG 3 (j3 _£ c< 4 ad —uj 
4_jj<3aj-3JI 0 jl_& j 1 i (>• I J_l».I (j—* b^ - *_ <_u YOdA 0 * (j_c. 

J! 

( J7 JLc (^jJLc.^1 (jy-^l j. b> J) 4_^wjIuLo 4 _jL^j jL_uiw| 0 * 

.((_jY , Y 4^vjJi|) U^JI 4_5tJ_ca]| 

^j—^ Ij3l! Lj 4_3JClit_4 4_ijJ 4 _Gj^. ^ 0 \ 4_L )jJl j Jl_3J 

lU_pc_4 ( j__c l 2 j 1 —L lC . c< mi C.<-JL^jv. t cljLa^V! 
2 LjUHI» jL_uiwl 1 ^jlr. ( j_c. ^ ^ * * j^_*_u 

( J7 _S i i_u_iL>o Cjj. gl~>\ CjL-L util ^ b>» a (j| (jj_^ij .((4_^w311 

(jy-1 \ jLp^l (J^ ( J7 _^ L_AJJlC. (j^-> ^5 JlG^ I 

L^jI_Gj j CjL-LulII j^-iUo i-<.i_<-u (jl Jl_33ju L_4^ t(jO_Li£. 

C^l cr-^ 

.(^U! ^ 3juLcJI 

^L^-U 4 4ji \rttt jLVl ^3lj-4 

^_<_u_c (3_jjJs (j_c jGVI (j_4 4J-C. £_J3 |JljJu>«j (J^ < «J 

JjT Ml "j jL -^ Ju> b 4__C-J jGJI ^l—<^3 4_JjJl1 ( jy rr U < II 

CjI UCjI i-uLl£ ^Iji3r3 m ib jL_iVI CjL_uIJuw| 

.(^Y , Y 4_^.jJlII) (DGPS) 


Jl_33ju I_ 4 ^ . £y 


( jr jLuil ( jr Jbe_(i ( l ^13-Li-t-uI ^_<_u3 ( jr _t_u^>JI ^jJljJI (j_4 4_ls 
^Ij^-I jj—33 JlG^ dJLi jJj .4_3 jjJ^ (j_c 4_)j3tll 4 _j3j_3_i 4_<_uIjJij 

4_Jljl (jjA3 < —<—3_uL>iJ (jjJ «-b i_tu_4 (j£! 3u_> jl i3iwVl 

(J^2 _jL uaiw (jj-1^. I—4>j-j 3G (jj-^j 4_jj-AUa b^JLo ^ <«o*>JI 


(j^jGkJI 4-GaXI jj-a/ - (C) ^$j>fctl 

jj uj (jy^j G 4_La jj^cJLc 4^U i-u_i 4 _uj ^C. c__< i-ul^j ^ l<~ j. "<C. 

C4) (Intilia in: Eichmann) ^_jjJU ^ jdl 4 _ajJll 
j.j «<i 33 l cjLjjdaj oj^c. o_a^jda .(et al. 2010, 113-5 

(jjdG. (^-i!jdl (jLjj^>. 4_i_i_<_u (jl <^)j~4 (Jj) 1^(4 cllij 
o_jju>JI (J_Jwj_4 (j_4 ( J ^vjL>J! jl jl^>JI 

cf., Eichmann) j^k>i .(UjL^) 

jLuL ((jUj- 4 ) (^Jl 4 _aL 3 aVLj .(et al. 2010, 106; 2005 

(j_4 (j*\ i a 11*> (j—^ 1G^. 0 4^1 4 < >< i ^ I 4j) |i Y X |»Y 
(J_4jJLj dajJLseJU C-u-JL-iail (j^_LaJI (j—« 4_3_tla (jl_3l*3 t_jj_Lail 

(j^-s cj! jE» 4 It 1 _.(SU 6228) ^ *l\ 4^1 4 <«j> 

(Intilia in: Eichmann et al. 2010, 109-11) (Cl) 

4j-^>d! (_j-JI 4j_JU j!jl^>J| I j_& (jl_;S ( J|r _31jG.j_daiI ^ <«llj 

(J_43j>JII (j_4 4 _jIG tiJUj (jjdb- .3LdillI (j_4 ^JlGVI 

(jl—(>M tf II L u _L^ JJ) Mill jL_t^j| (jj_^j (jl 

(j_4 (3 _^Jl3 JlG (jl—Ga^Gil (jj_£d (jl (J_J .(C) £_4-?eJU 

< i ii^-i 1 _i_i_<-u-4 (^UJI 4_1G_Gj) (_^ JI ^_J I ^ L„.A 1 a 4^ (_jl 4 Mill 

♦ I (JSCgJI Ij_jIj_1I 
(^lj^j) <t^tl ^luXI - (E) ^4J>d,l 

(J\ —LXL>|J (E) ^_4-?E-4- U (jy—S IjG.J i ]n ! I ^ Mill (J_4^3 _<_u! 

cf., Heemeier and j^GI) ^-^yjjjL^il 4 _^Ijjl]| 
Grottker in: Hausleiter et al. in press a; Wellbrock 
.(and Grottker in: Hausleiter et al. in press b 

(j-bjGGi! it&j-d I ^_G-4 t .j^G — (E) £_^1 
^1_*JI ( J|r _3 Cu—1jj>* I (_^-Gil 4 __uLjj^£'I Cjl_j^5e3il GjjI_ Hi I 

(jr -^ 4_jJ1_c. 4_uLjj^^ 4_jJlsG CjI 3 4_3_LaJ_4 Y * *V 


jjVl ^o2il - yv jMLai 


oY 


V 4-«_<-uJ 4 Gb l_A Juu jl_4-ij ^ *. Y (JjLjU 3 4<r. (jj-b- ^ ^ 

4_jj3tj| 3 c_j j_uVI c__<_j£^3_i ^1 j3II (J_i_3 .^GlI A. 0 jjl_ae33 

4_£.L_<_u BJlI jl_i3iwVI ^-GjJI 4_a^j jJ 4 _l^J)jJl1I 

JJL_>d 4 _j_l4j 3_L_4 3V-G-J jVI 4_JbwjJ.I (jy—2 ^4_3j . 4 JL 4 G' 

(j_ol_J^ 3_Jjda (j_C 4_lj_ lu3.1I ^l—J-ll Cj1_L4^ <-_j!_lll>- (jOG-L^Ju 

. 4 VG 4 VI Jlj>. (j^I (J-juaG c_jj_uVI (jjdl 4-^1 .>>11 ^bdll CjLjL4^ 
JJL_>i3 4_j_l4j 3Jl_ 4 3V-G. 4_JL4-*JI Jj-Gd 4_ull]| 4 _L>.jJU 

4_j3jGj (JjLJL4 (J^jLG ^4_3j jL_GG.VI ^bGl JlGc.J 3_j1G_} 

( jr j?t_jJLi>yi (^jjGdl (Darcy) ( J ^_ujb ^ U 3 4 4 _jjG]| 

(j^_j L _4 ^jIjGj (^JlJIj (cf. USBR 1974) (^j <>>jill) 

.(10-7 to 10-5 m s-1) 

j^jJl33j (jr _<_u Lj_3J I jl_JbwVl I Jl_A ^-4-luJ '.(JjJI jl_3bw| — 
< < 1 II (jj-b. ^bll (jbj^d 4_4jylJ| jLLa_4VI (Jj_La_A CjVjljl4 
4_GLuaVl_) 4 _jj3l!I 4_j3jGj (Jj_*_4 4 _<_u Ij^ j ^ 1^ Jlj^I L^jj£L1 
L_$3jJl3_4 ^_^IjJj 4_ij3lII mi cGlj^>iJ ' ^G—<-b (j^JI 

SjljGu 4_GL(3al a *.0 4j>>1_lu.4 (Jj JlGl ^l_ ji.1 (j—^Gt3 (jj— 1c. 

* 

jL_La_4 VI 3j hi A (_jj_lu_l4 j^jJl 33 (j-SL 4 .ll (j — 4 ^ j 4GjLa3_4 
jjl_?t3j ( |Y , Y 4 _^jJL 1I) ( jr ?tla_Lu j c_<-i_lGlU ^jV_JI 

l_^j!jl3^ (jj— 11 ^iiiL i_jjj_4 4 _jjg]| ^l_gV 4_4jyui 4 _ l 4^lii 


.?l_jJU 4 _i_lG 4_lb>JI 0 A-& ( jr G :4 _jj3l!I 4_j3jGj jL_lG>.| — 

Lj Jl?c_4 L 4 L 4 J jGi 0 4 jj1_lu_4Y^ *. 0 4j>.Llu_4 (jt £ 4-4jGe3-Lu.il 

4>Jl_A»J .^4-4 ) * ^LG3jIj £_jla-l^4 jLLauCl ^Lju4 (-JJ_lxlL 4 ^Ldlj 

(_ <<<(11 ^jV—ll (l^li G) Cu. 3^J! 1 C. 4-4j) < <i a 4 4 4 j tf 11 

.jL-lGwVI C-lL>iJ 4_Jj 3L1I 4_j3LG (JjLJL4 (_jLlcl>. (PI (^jjG 

ISO) ^ tl♦ !I -j >.l ^3^1! L_*_i3 4_JLjJl1I ^ jGe3__ lu3 :4_JLjJl1I — 
^l__5ej>.| (jjG>. 4_ijGl] (^ \J \I ^JJG]| 4 __lujIjJl! a (14688— 1 

4_L4^ 4-LjG. ^4-33 jl__Lla.VI I Jl_^J a.1 j 3l tj .^4-4 *. * AY CjLu-o. 
4-jv.j j ^ ' 0 Sjlj^s. 4-jv.j j (jj-b. 4 33^-4 — 4 _)j3l!I (j _4 4__<_ul_3.4 
^jlj-33 3 JJl_*3_4 Cj 1—<_uLGj (JGc 3_4 ^I jGe3_<_uI 3_jjda (j_C. — 4 _j^L_ 4 
(J^ ( jr G CjI—u-oGI 4_l3^ JljJl>«j (jj . ^^4 Y *. * AY (j-L_J 

4_ij3j| t ^ j <«j j ^*»■"11 4 -uSLuSLi^l>. (JjLloIjJ^j l_jjUo (^) 

r*n (jrjJj-. (DIN EN ISO 14688-1:2011-06) 

. 0.063 mm, 0.125 mm, 0.25 t^Gukil 4 <, ^, tl oLluLG *) 
mm, 0.5 mm and 2mm. 


Y * O AIujj 4-uIjLjII JL^cVI ^sJldj :LulG 

4-jJVjJjjJLj^ll Ljbu/ljjJI . ^ 

( ' jGLj a^-C (j_u Lj 3 l_4 . lS b ‘ j3Lu ^cJGj ) 

4-c^Jbtll 4-c^i^JcXI^ 4 4. v^tl 

S' jl 

(_^_3JI CjI m 3 <3II (jj-b. 4 I—u (jj-^-J-ljJG-ub ^jj-4-J JJ-b 

Heemeier j Grottker) Y* ♦ A .Y**A .Y* * V ^L*JI ^ 
Eichmann et al. 2010, 103-4; Eichmann et al. ^ 
Hausleiter ^ 2012, 79-82: Wellbrock jGrottker 
jLL*Vl Jj Ua <-jj_lu_l 4 jjLl 4 ^ (et al. in press a 

4 4 -J jGJI 3j-_pe_i]l <-Jj «<1 < 4 (jj— b- dal—A>JI ^jV_JI 

jl_3J . V j. "*■ dI ^_La uj 3 j—s ^ A^ ).o (jj A!jI (Palaeolake) 

3j-_tae_d] 4__uUI 4 ijljdl Jl_jJ c?e3i 4 _djL *_4 4_cLt-ua Cl 4-^1 uj 

jl_da_4VI (Jj b It CdL-ueS c_jL_Laa*. (jj-dj J—^aj3il ( J|r _S 4__4J Jl 3JI 
I j A (j—« (j_3aell]j .( Ljj3_<_u ^ 4 —Lc) Y0zb)0* 3-^b*j 1 4-i 

Y* )) ^LGI (JJ-S (jGbwLdl (J_JjG ( jr J>.jijjJ_L^il ^3j_ 4 -dl 

«4Ge_i_Luil)) 4 _ 3 da 3 u 4 ( J|r _3 ^ 4 —jl_3il <?L_d.! ^__ 4 J?t 4 (jj— b- J^-^>-dlj 

1—l>-jJjj Jlj-A (j^ 2 _j Luajv (j_j_da3 3_jjda (j_C. 4 L 4 G 4_j>.|j ( J|r _3 

(JSx_luJ ((4-Jj-S)) 4_ 3 da 3_4 ^ c_l_l3_uJI Jl_4^.1 Cjj-Gj .4_ij3lII 

4-Jjjdl jIj—luj| JjJl^w J-JwIj 4_uL 1I 4 4b \VI Jj-^- (^jj-j?e _4 
^_4J?e_4 (j _4 4GjG3_4 ^_GI j_4 CjIjLGoJ 3 JlX. Cu_Jjj>.| CJ—ta. 
^4—G (jjJb. Jj—LtfaaGl ( J ^JI <_3 Jl_$ 3 (j r 3dlj (j^UI ((4Grj «.<ll)) 
(JG| Jlju (jj-3JI 4_jj3dl 4 _j3jj 2J (j^a-jLi^aa. j^a_GeJ L-4-J 4 _^j3j_4 
. L_3j| j^JlII ( jr J>.jijjJ- l^II 4__lujIjjJI ^3j _44 (j—4-Ga l_ja.jGaj 

I jl_a jljuj :(Open-End-Test) 4 ^jidll ^L^dl jLlLGI - 

4_j3j_3j J Jl _*_4 (j d J 31 4 jj_4_Ga_4j 4__?e_j(3alj 4_3jjda jl i3a.Vl 

JjLju j—L aGj ^ ) Jj_La_J (^^GJjl 4 c_jj_tj| ^jj—J CLl_l>. .4_jj3lII 

K. Wellbrock, ^ M. Grottker. j j^jjjil jj^l *Ll^T (v) 
P. VoB, S. Eckert, J. Osten, M. von Grafenstein 
(Liibeck University of Applied Sciences), and 
.Friedrich Weigel (Free University of Berlin) 

German) 4 uLi^t djj-%_iil 4 LU . L uj — 4 J-j^gi jj 4 j 11 Llujj 

.(Research Foundation DFG. 

J_a! j-jjG 3 ^ .Engel et al. 2012 L^Jj-JGl ‘.<\-vr <y*iy (A) 

.(^jj_-3a.^l J—Gjj-JI J—JLao Jl_*j Jj— u ae- i iI ^Jn ml (_jj_lu_L<3 

Engel and Briickner in: Engel and Briickner in press.) 

(Eichmann et al 




00 


(fT* n /-*S IVY dLd! ^d') cLl d ^d^' L^UVl ^^uJ\ jpSVl ^hM! 


4_aj3|jJI <—3j—*JI 1—c| (ill jLj_c dU—J j JU ui (R14 

L^UlLv C—<_!_<_ aJ l^K Ml jLJjL>«J ( < < * jLjdl <_y_>jX. <_JJ_L>. 

jj I I L 4-1—tTu I jia JSLtToJ (j l—C IJl_ILc_ 5^ 4 4_L_<_d I 

4_^><J! (jj—(RIO j R4) 4 _ajjJlJI 4_iiLc__<I i]I 4 ^*>JI 

^_£jLjdl < n 5ll 4_<_ulj J Cg-C-i jLj t^y-JL l -C- U 4-^j-gg]I 4_UjJj>JI 
^L*JI (jy—£j <■ 4-CJ1_<-dI CjI Utfilll d^U** (O-bl) ^ M 11 Q. _C 

U i J> w 

< < < 5 ^ J—11 ^ < i c U <_yi 1 c mi t1 cj^u>d 1 (_y lx j—I Y * ) ) 
^jdsILL Jl_5J i 4_jj3j—L iI 4-jJLc-g-gJI 4_Jjl^JI cLlZL_<_uLj J—cl£LILl 
<jll jL-U-ggJ < J d ^cXfcodl tL> MijILc ^^y—LdU ( j7 JLcjJI j^c?eodl 
iJ? -^ L_c-?tj>» 5 jL_3ej>JI jj)^i *s {jy -l I 4—^LudVLj (O-bl ) 

.(jLp*Vl * ) 

<_5_<g2J (O-b 1 ) ^j_Ju_C-U 4x3j_ggjl 4_dL_guJI JjjLg>JI ^J- Ii -c T lJ 

JjXvj £_C ^ * t"\ X * i*\ jLjuLj ^jSLggjl 4-JUj-C ^xlx. J d*-uj ^j-C 
(2r'— 1 4 JLl->U]| 4^l_ggJU «_La_guJ ^JLxJl]| ^j_C jLd 4_11—tTu-C L 5 <^S 
^_4_g_5_UJ t(Y , Y 4xwjl^) ^ <jll jLj-CJ (Jj^l ^Llxjdl t 5 
idj jL>cj fLLxjdl a is> 0*—> Lc 4—AjbljJI 4 5LUI 

^ u^j Cg_i5t j (SU 3863)j (SU 5079) ^ 5j<>> 

4 5j Lj-C. £_Jj| (O-bl ) f^y <41 (Jr-A (_ylLc-ggjI < n 5tl ^_y_3 

(Rll, R12, R13 and R14) d^Ldd! a^L 

. 4_jg_da CjLuudj I CjL 1 (RIO) 4-jJLc— ggJI 

^ (R12, R13 and R14) J 

^ IjjJL» Oj-uj Luc i 3^—iJ I o _L_A d ' ^ M 1—c-i- < -l 4 j I lJ— 2 c_) 1 c gg-11 

J_cl^ (Rll) 4_3jg*il J > nil 4_^V iC;r _jj_Ld' 

j R12) 4__!L>. ^ji 2ax>.ji ^(O-bl) ^ <jl' ^yoj—c. 

^_jLc.Jl]| c h ts~) j U.1I lU I <1j (R14 

CjLcI JurtlL-uuVIj CjLLsI _gglll s j-^» • < t d S' 1 ' dj_‘-d 4_Ll_gu 

Rll) Lc—ggJI 4_!L>. 1—cI 1 4 d j d <^ 

(j-fll j-llj j—<Lxi! J <>*4l (R13 J 

LlK JlUcjj i(0-g 1 8 j-jxil) CjJ xv.| CjljJLai Jj-ju ^^Ll! 
4_uu3’jI dj -<3> SjL_^J_c 3jl 7r \ d r,^U d ^ <L» 

(R11 ) 4_^jJl]| t h t/i) jJkl Jl^j *-ll 

(J7 _(j? - t4 jmUII d)L_j_gbjVl Mj) ^ J^i 

4dLc—ggil 4 _jjIj3! (jy — 1 ^ ^^ (R13 j R11 ) 4_bjJ^ll Jij-o** 

♦ j ^ <" Jl_j (O-bl) ^ < i c U 4_dj—tlJI 
^CuiLc—<gJI o^LclxjJI cr^-> 4_ lIc - J-Ze. ^JlJI j|jm>J^ cJ 1 -^ 


:^JJ>«J>JI Jjggjl 

jljLJN. J_jJl>JI -ij_JU ^JlJI ^_cJ?tXb di—peJ 

^ <Jd—gg 4—rtHj (j» YA X Y 0 ) _}!_*_) Li 5 cj>. 
j _c 4 j < t c ^j|jjLu>. 4__*jjl (j—^ (jj) ^ c j_Aj 4<—Jj-X. 

^ i L% 4 o IjJl^JI O-d .(Y , Y cr 14 ^' 

d^L-ggJ 4_£J^/^C YiY 4^Lc—ggj 4 cV^H 3 jL_5cj>J| ^j_C 

3j 1 LsCj 4 _lLcj j 1 Lj 1 ^d< 1 5cj2Lc-4j ^c—L alULc 

. ^Lu?eo» V! 4_jjLLlc 


i'* jtfTdl 4_u>.j Ju 1 ^ mi 1_4_*_}jV! (jlj Jx>J^ CjjI 5~m 

^Lc—ggil j!jlc>J^ (j— >4 4_xijx>J^ 4_^>J^ ida—aoJlj 
^C-J i L_cl_c-i J>j) a a a ^ Ls_ 1 _^ t 5>J_u>> 1 ^ i !L>» 

4_^>JI 4_J1_>. Jlju t Jg_*_i 4 _ljx^ (jj-i Lc-ggiI cjx>J^ Jl_j Ju>L 
^_gg2l! 1 cl 4_Ll_gu (j — 4 4_jJLc— guil 

Jjxv ji dJL! jj j-J I (_y lx 1 c^t J—l*-j ^C—Ls da—guj^l 

ijI J-^>JI ( j—c J- JJLu a cj^- 1 C^nj <jj-d 
— dd I O— 4 t, b) tf4 j—xu-^ 4 j-^* ^.' J ^ 

4_^>J^ Cg—Lj I Jl^ 4—lc 4_xj_L>d 4_^>Ji (jl (jj-x^ 

4_JLc _gall 4_^_>JI Cj^Jlo. l J—xj 1 ^ j j n p "ij ^_J 4 _jJLc— gull 

4 d 4 ^ d^ t ^ t " S ^ ^ < J ft < 1 ^ ggj I 1 C < <1 t I ^ I lJ—>d I (j—IC 

(_y_L 2 _*jj 45 Jl_xv 4—lLrej LdajgLre-c ^ 5 <c da—uuj^l p >..5tl L_cl 
.4_5 jwV (j-c LjIxj — ^ jr J^_L>dI cjx>Ji 4 5b>UI 

^ > J5 m d 4 5c 4—JUjVI da_g>JU jljm>JI LjIjjJ 4_t_ggllL 
^ 4 _ajj_L>J^ 4_jjljJ^ L_cl ^d 'd^—d 3 4_ujJl]I 4_jjIjJI 

^—uj j_c d^L^ 4_jjLc-gg]' 4_JjljJI JljJl>iJ ^c-J 4 d 4 L^LJ 1—i Bjj-JLLc 

(jj Jlj ^4 j5j Jlx^ 4_x^j— ggil 4 _jjIjJI Lcl 4 1 ^ m 5 n Jlj C^xe- J I 


(O-bl)^l 

—t_J_ 40 ) d Lc- 4 Tu 4 >l_ >jIj Jl-Tlc -11 (O-bl) ^ id I Jg-JU 

ilC ^j_X. 5jL_X. J—Aj 4_gg-Ujd I ^_c^?eJll cjLc Jl> I (—Jj—X 

I Jlx> ‘( r , Y 2LxdH) ^YxYY 4>j>Udj d^did' 

0 -bl:Rl, R 2 , <—sj—^-) j—d - 4 - 4 pb> <nj o — 4 o <41 

^ VA x p, )) ^jL^jI ^j-c 4 J (R 3 , R 5 and R 7 

jLjLjIj d^-^L - 3 ^jLLlI ^j - 4 4 -Lgg.lgX daL^-C (Y^ AY 4 _^»Lgi^C) 

O-bliRll, R12, R13 and) L jji . 4 5L^e-c 


JjVl ^gg2l! - YV d>^l 


01 


j-ua-sJI (0:3) ^LLa-ddx^Tl ^jTlluII 

^y-L- ^J - 4 4 _J—dL d^ UI (O) 4 5 b>m £—c^?ed' JL_LLj 

j^xudl JdljV (y,y ^w^') V u j^ ^ L -- 4 

JjjLXg d-d-<U Judl ^xvjL>JI j|jm>d^ J —.(^JL_Jju>dl 
4 _^ 4 >di lx 4 _cLwL<J 4 Y ^a ) * * * d-^du 4 _t_L w 14 4 o»L_gg_C ^ << X 1 

^jgj—Ujdl (_y (ill J—Aj (O-bl) (_J id,' 4 _UjJdl 4 _XJjJ:>d! 

4_d jc>*. c Lll(_ go L d— 4 ^ d^—■ggj ^ < j I,' ( < j 5 <5 ^-) jdSj 4^_c-?edl 

. — t -‘d I ^d 1 C mi 11 

(jj 4 —B>JU ^dj i (dL- 4 —^ (jj-L- J--^" 

dU^LgJ ^JlJuI ^y_jL_C 5 JlX j) ^_y_U_C ^y C^M Cg_>l^ 

d Lc— 40 / {'C'JSZS, jg ilC J 4 ^ ^>-jJJ 4 Ljx J 5 r< 11 d L_cX I 
41 ^ j°> 44 jtfTdl d-^-Lg-gj ^cd ^y—lid I 4 g]n <11 (O-b 1 ) << XI 

(SU 3373) 4?L_j_c jl ^jd&Ti—gul 4 —j| 

Lcl 4(_y_jjj>. d^—^ 1 ^u5n d 3j— jjL* 0 4_LL 3l \a) d— JU ^- 4 

Ij-fd 4 '-d' d-L^dl (j - 4 - 3 ^_c^?ed^ L )- 4 Crr'J^d^ 

(SU 6601) 5j—jd 4 _ 3 jx. cL ll(_4-4jL ^ ijc (^i jj_c ILL. 

. 4_4_4ji ji j jd,I 4_5Llcd] 4_jjjddI 4 _jjI jdI <_Jj—S I j. "c. 


(O)art^iHur 

(O) 4 5 L * 11 l"A l l ^ Vv Y 7 ^ 
(LJLbl LjjJljT d^) 

Y* )) ^L*JI (jr d C-lLHII ^ C 4 gj-c d^U^ (j^-XvLdl (dd 

(C) ^-d^d' (O) 4 sum ^uijju 

j. 4^>»fl ddljV 4j_*J (^jLcjuc ^-cJ?e-c (JJ-L J-- lC - ^ l tP* ‘(^Y , Y 
4^_y" <<l(l^ll J—4g2jdl (jjdj Jj_SU Bj. J 5c ^jjdl 4 _^LudVL ^jLJjL>dl 

Intilia) Y* ^L_*JI Il-Ia 4_uuljj j_c LL I_c-^jL 

in: Eichmann et al. 2011, 97-102; 2012, 100-6; 
Intilia in: Hausleiter et al. in press a-c; see also 
Hausleiter 2010, 230-1; 235; 2011, 111-8; Lora 
<>cj (et al. 2010, 238-9; Petiti et al. 2014; PI. 0.3 

O < C \ 4 £-C-?e-cJd ^yjSj—4gd ^yJ1 c < 4i 11 d lo 4? 11 ^yd \ ^^ is^t d I d-^ I 

4_2w| _(_g_c ^_Ljud 4 >L>ijVI dj—lj ^ 4 (-g—LZdl 4_5LjLc 4_t_t_uJJ 

4_dl Uj~i I (II LjTt-gu- 4 4_J^ld JljJuL d! Lc-C 4 Y^ Y ^ A 0 

td^dl d_5*4—>dI ( jr -3 LL (O) 4 5L(U (_y_3 


^LLd^' L> l< -L 1 

cL_u 


LLdl 

U> u i nVI 4 _l5>. 

cLu ^d 4d 4 jdl 

OL 0:3 

:^JuJu>dl juu^jdl 

;(calB0l[O-bl:Rl 1127-916 
(calBC (0-bl:Rl 973-829 
(calBC (0-bl:R7 1053-911 
calBC (SU 6601) 1 1002-846 

J-a-lj df- 4 d- 4 UJ^- 4 ^- 4 - : 7^ 4 
CjLlilcj 4_5 j?cJLc LjX.j (O-bl) 
jj_gg_l <_LLre_C 4_dj_4gj^ 4_d Lc-4gj 

c 4-d 

OP 4 

OL 0:2 

: 4 u < <i <1^ 11 BjJLd 1 

411-262 calBC (bone, 0-g3) 
398-210 calBC (bone, 0-g4) 
517-391 calBC (bone, 0-gl3) 
381-203 calBC (bone, O-g20) 
396-208 calBC (bone, 0-g21) 
717-392 calBC (bone, 0-gl9) 
756-414 2 calBC (wood, 
0-gl9) 

g 5 4 (_y_lx 4 J M 4 Jj_<aJLc JgC Y ^ 

OP 3 

OL 0:1 

jjjliJI S^CsIj jjlL 

30SL ^jlJ.! 

^jgucLdl c4! 4JJU ^Jjld 

j^JlBj JljuI d^- 4>U! Jlju 

Ld Lw 5cjd-C-C 4xjj—4guC j—jX Cj LjX_>. 

^J- 4 


dUa^vi d 4 -^' J-dLLi 1(0) asum:^ dj^d' 















































OV 


(fY* ^ ^ IVY £^eldl I ^-<-ujJU) <tLe_j3 I ^jLIVI ^g j j-«.lu! I ^^3 VI ^-j^Ldl I 


i ' (^_<_u ^ ‘ ^ 4^le-<-u j ^_<_u Yt Y j La ;4_LeLLII 3 ♦ U3ll jLul) 

4_j_a 4_ £L> <3 (j—« o - ^ UI jr. ^ (TA 10677) 1_cl 

x \Ax )c\) L^jLuI £-1uj £_<aIj Ur li^\ 1$K d, 
XA 10550,) <-u£~ Sjlx. ^ lr. jjk^ Le£ t(^e—<-u * t A 

^ *LdV (TA 10653-6; PL 0.4b 

l—dj Jll>.j t(O-bl) ^_dJJ ^J1 <; mi Mill ^IjjjUI 
J-Al J (JijAwVl ^ b> 3ll d jJlj*.j La-l l ) 4 jmLII 4_ u .AjV| 

^ If. l3< <«e <«<in 4 3b»<ll ^^y-A jAic. L_e£ u < j3<3 3j. 3~v 

Intilia) V - A r L*j| ^A (TA 7917) ilaLa! jLAA 
4_u^l o jl^> jjl^u t(in: Hausleiter et al. in press a 

ijijj—a j. <ALl d)J-l dj|j 3ju?t£ c_lJLcVI ( jr lc. 4_e-djJU 

d) j_LI L> 4_j jle 4 J <>r.jj JIj>3 (j jl] I Bj-jbj lAj Ldjj 4__dj_e 

^ul^l (TA 10734)3^21 oj-^Vl 

. ^ 0 4_AjAll ^,—3 1 ^ jlf- J. "if. 4-^jLlde 
j j_j lj 3^—^ ^dl <jj—S jA. dl Lde-> ^j_<j I j ^ If . j . " i f . J_Aj I J—A 

TA 10538; 6.1 x 4.1 x 7.5 cm;) A aAjAjl 4_uAji ^ 

^ ^e_l ^_u LJl er AAJ1j j) 1*11 ^ < n AII (jY , 1 4^>.jl!! 

^j—cjVI d>j—311 Lei tj. <ujVI d>j—311 < J y_11 4 _ALaVL Lj_jvj_e 
4 _l3jJ! ^I jdd>l (JLieBlI 4 _l3j Lei tJ-elAlL LLjAjte ^ 3/4 

4 3 .LI| <-> t i 34 |jA| 4_fUJ 4 _i_<_u_L!Ljj ^ 1 jJIaj ^Jl^ 
^_Ui| ^_3ilj 4 I 4 tfloUl ^1 _lZL<_uIj 3jl_o«. 3L?tj 4-1J)tf 

ti j. ^jL-ail j. dr '—j L_« L_gjjJ 

e. j> 

4-j^j(3dIj jj-_3l!j (jj-j-xJL^ J-j-juoLalLl! Jljuj 

^j^JI 1^-11 dj^s>~ J_« ‘ ,,, < ^j_3_i 3_!l^_5 1—^J Lu 

Ut (j-4 u>^ *4-^ 4 _^jj>JI 1—«l 


Vj_ju3j |a Y<o 3 ^ f-j ^ Yt 0 X ) c 0 jL*jLj 3j. ^j—c. 3jl lc. 

** ^ % Jl 

^ lr. 1_ <3aj| j. \c- i*Ljj*sr II 4 3 <UII ^_!l 

; 4_j^ij tllJI 4 _j 1L^ tlull f I 4_j^lj ^ 3— 4 dr^H-^ 1 

l—C. 1_3 jj I 3_S | 1-LA 5e-ual I ^)_u i—t-u VI > ij ( a < a | ^ JL_u O—peJ 

4_j11 4 Ail! 4 _jjIj1I (j yj£i ^ t/~)\\ ^JJU i t (I VI <j_A 

4_^j 3L>JLI Ljl3jllJ jl_4jll d>— 4 4_3 _lL 3 lr. j. "<C- tBj. 3^U 

4_^Lb iSj—tj L^ldLi i"<'t <\<>>3 (SU 6755) «<iU j—*-3 < jr -b 

4_^LdoVLj 1 4 4 ala 4_u_ddw 1 tL>4j IjjJl_jij 

J4 *~< t mj 3 ^ o 3jUII Mill !1 l_& d)' (SU 6601) (jj-1| 

4_^jJl!I Jl_ju 4 jT d)j_l>.ljll J 33 »jj 4_^j-d. 

LjL3_lU <_L3j_5eJLll ^ ^ ^Ljj nj ^ 

l* -* 

3LdallI c 3 <^>(1 ^jJLjiII iL^Uwlju 3 jj_j>.jJU 

.(Q-gl3)j^]| s ,. ^U_dJ! 

(O) 4 3U Ul 1 ^dll! jldtiill Cj L_C. j_<^5e_« Jlju 

4_bjj^*-« (OL 0:3) (^Jl_jJu>JI j. C 7 —^‘4l_jL*1Ij 

^ i! 4 -jI {j—> ° -ijL_c j^_x<dU l^K Aij 

^ 1c. 3jj_^>J^ 4 '— 4Lc. jlj_« ' o 4—C.j < 

1—^ol t3j-_A -il jl-cLj jJsjjj ^_J ^ "ill 4 3U1I u ^\j 

c<—I T l^J t 1 31 U A 1 $AC. J—d*J ^JL3 jIj^sJIJ .Ull 

4_jjLc Cj| 3 JS! Mill 4_dIjL> Mil t_j|J-^L) 3jd(Sd 4_jjL?e_3il 

4_ 3j^r. 4 jr.jI ^—1! sLdoVLj 4 j^T(_«-u-/Q 3Jl_c.1j3j 4_4 t j-3-‘— txu0 

1 g'ta Jl-jJl*1I 3j—£j_j 3Jj_j>.j-« 

4 J I ids. (3^_ 3L l£” 3 \1 "t* [ I _ i_ujll ^y_ II 4_^LdsVlj 4_j_ <_u JlJLA 

cf., Maritan et al. in) l_d^j^ kn d)>^i L« 3 jLc jj-tki 
.(press; Tourtet in press f 


^1'iJluA^ I J. is*i % 11 (Ol2) L>,yi i^gjpLLuX\ 

(O) 4 3lo ill dl<_p«. C d) -4 ^ jdtH—i-ul 

CjIa_j__<_ujj CjjI '3j. j34_dd ojJL^JI Bj^dLill 

Ij^ W ^Ldd^l Y• n ^L*ll JMJw 4 3 U\* 

^U^l cic^ (0-g39 ^Jl 0-g23 d^«) Ijl-jj^ 

I^_l3 r<K (O) ^ _3b» <11 jjj) ttfll JJl_C. 

Intilia in:) jJ^dl tAoA"l TA j (4_d>.) im TA j 1TYA TA (U) 
4 Uj, 4_djm_4 ♦(^ C ^ imann et al. 2011: 101 

(jy-js 1 ^jlr. jjlc. (jjL-Jtll j! ^L»JI 4-C.J < <^I a 4 t?'"r?e_a u^jLi-j-j j| 

.(Intilia in: Hausleiter et al. in press a jJ^dl t ^ 4JsjJdl 


td<_re_<ll ^_<_u^AA- 4_pw|_c. CjL a—42^12 L? - ^" J~ L ^~ L^ 
j R13 ) drH ^ 33 3j. 3^. ^j—-o 1 c.<_ Y * )) ^L_*ll ljr ^ 

4-j^-j3 1/> {j-c. 3jL_lc. ^ (TA 10675) 4_*_La_3JI L«i <(R14 
(TA 10676)j(^ * AoxYx Y,Y) jLuLJ^IJbu^ 

l j ) 2i j 3 A 4_djj-s ^A-3uil 4 _jJl?c_« 4_jJuuj 4_*_L^B {jr~&$ 

3j>^113 4_j_dd (jj—1 J JljvI c ^ i 

^ 4_£)jJtll eiiLu^jl ^-1^- ^er- 3 -^ VI CjL-L l« H (jr _£ 


JjVl ^a2J1 - YV JMUl 


^LlaVL (A! (R15 j R8) cA^- 

31_Loll I ^ lr. j. "<c. eic- p > (_j j__L>d 1^ 3t-<a_3lll ^—11 CjI M^jdll 

<^>5 C-<-cjd r3 Mi l l—^li d)— 4 Cr-4^J (SU 3373) 

( j—4_AA c^Jl3t3 < a I ^_UI (SU 6601) 1 < Aj IJ 

. t_JJ_<J>JI 

0>J> 

CjI_lj_3_l1]I (R8) 4_^jJlII d)— 4 4__uj_L>Jl 4 _^j>JI C-<_dLi 

IA mi ( (3 ) 4 3 A i 11 4 * 4j 4_5t <_u d* iSda JL_2^ < 4_<u 1 < << 11 

(R15) (jj—ljj (jjlL*—*^3^ <■ 3 <^H Jj— 1 < -^jlI d>~ 4 ^lj—^><11 

^__iU t ^jSj. mi 11 3 U <3i 11 ^y_I I JL_3U I 4^ 1 < <i <o ^y I c. 4 » 41AI 
3311 AU——<-u3l 3_i d)t_lbjJLll d)LjL& 

(A‘-e-4‘-^>«ll J_L£2-*ll (J-j|j| ^Jl ^J_3U (A-4—II <-La_JJ>JLl j|jL_Al 

t, 3 <Jl_31 *4_jj3j_ All 4_uj_L>J^ 4j J^>JI <J_di-4-J ^J_llj 

4_iLj 3j—3l^ d) ^ 4 d3L_xj dr'—d£j-*ll LdlK cj! j <Aj I 

p lA♦ ^ 4lt-cJI d)lj‘4L^>JI 4_ll_>- qjll^C. ^y 1^ 3 Jl_jjv 4_JL?c_i 

4 3b» <11 4 4 » 3 j II ^y_3 1 ^ jlr. j. "< r. ( jyd<JI Lj 13 111 j jLjVI 

Jij_3 jj ^LBjVl (jA-*.* L^-A (jAll (O) 

OL) 4-C.JIJ_tlJU j^_lC cALjjAj>J| ^Jlj>.I j-j—Ajj ♦ djL- uAjVI 

II (O-bl) ^y <41 -A ^ t j_*_u (jj-dL (0:1 
1 ^Ij/^Uj ^jA djj. ^lo (SU 3373) Mill 4_jjdL 3i Ai<^ 

(JVLA* 4_ujJl!I 4-dl <a Mill 4 _^j>JI d)_ 4 ^^^I—BjVI 4_Jljl Jl_*j 

d-<—idj < LAU 4 dJLI ju 4_5e_tA j-4 Y * ) ) ^LjlII du_re_JI ^-uu 
3j 3 LLi_<3 oj lA” 4—lLqj 3j 1 ■>-d)—'^ (SU 3373) 31 ATI 

(^y—II L ^ ) 31 dill I 4 _jAj d)— 4 ^ I I L°> 4__jjdr 3jL_cl^ 

j Li 4) 4 o3ll ^yjj CrL-^^ lAi Lj-5e4jJu ^a_sl_uJ (^a V 

a t A Jj) ^_l I 31 <^1 < 11 3j ?r 4 ^_i_tlj^ < (^a ^ 1*1 ^_l I ^ < 0 

^ Y 3J-L-i 3 jAj>JI 3Jl-c-Ls jAc. djjLjvj 4_jjj?cj>. 3l_J_3j U-lALo 

jjl_a ^L_Lj ^y_s ^jid&r<—<-ul t(SU 3373) 3 L—a UjjAj 

3Jl-cIA LbjjJu d-<_*_iAj ^_5 cj>JI A mi jAc BjUcjs. 3Ld_3ll 
. L$j?t2>* J^l 4 _j j^e-2** djLLVLj d< jL»3.j 4_jjj?tjK. djLL>Li 

BLdiill d)i lA! (SU 3373) jUdb 3LSJ1 

. j i j o 11 d) L , ^~^' ^^j) < 11 11 d)~ 4 ^ ^ 

d)^l Jli>- (jj- 11 4_Lc. C_l_dj£LII ^jJI Jl_0». j_y 3 <LH jT(-<-U.lI 
j <^»H J-j|jl { ^A\ J_jL* 1I d)— 4 dr-^ 

^ LaII <_jj^_3j jI^II (SU 6601) ^g jT<_<-u.lI j —a (Aa_jjl>JI 

j—i 4>j <( |Y , Y lY , Y djLjvjlll) tb) J^JLI j!jlj>J^ o—^ dr-^J-A^^ 


j. jC. ^j—4 d)^ 4 _jT (jj- 1| 4_dj-_lull 4_ilU_dll ^_jLc.Jl!I < 3 ^j—A 

^ AU-dJI „j^>JI (O-bl) Ur M\ Jj-Ao d^' 

dr'-i 4_dlAll 4 3U: 11 1_41 1 4-iii^-dJI 4_JU_dJI 4_^>JI ^JlsV! 
1 ^ <r. t < 3<j ^Jlj (jr Jj_dJI ^yll o dill t 3 <^>ll ^-jLcJlII 4_<_3j 
d)lj Jl-^11 4_JLuoVLo 4-^jI _Ldc djl_tiole dJ^b-J ^ L. J. "c. t Jlju 

SU 6756) Ule d)Lddl t(SU3863 j SU 5079) 
R11) dr'dLsjJill dr'-J jl Ju?ell d)Ll3-L^VLe (SU 6761 j 

j!jl_5e 11 4 B-u^VLe (SU 6764) a ill till I 31 dill L *(^R13 

.(Rl4jR12)dr^jA]l drHd^ld]' 

4^ J£LJa (SU 6764 j SU 6756) d^Umi 
4 a b>3 < e j. jr. (SU 6761) 31 dill I cdt ilA 1 e-du i dA^> ^ ^ 

4 9 a"( tt-A j U L(_*l I J j &> 3^ LUJ^ <4 <n j J. 1 {' g 3^ till I 

♦ 3j. J it ts~> 11 3j L_?cl> 1 I d) -4 * ^d)— 4 4 j^SLe 3 Jl^w| j 31 dole 

jAi£j ^jljwI dr'-j (SU 6761 j SU 6756) d)l3i_dtill ^_33 

l-Ijl^II ^-jIAj C>-4J _till ^11 e Mill < 3 <11 

dr'—» 4—LujlAll 4 ALlu.1I <—3_lAH e ^A (SU 6764) £—33 Led-u 

Ml 11 ^11 e Mil I g I J-L>ll 1^ I l^^l I <—3 LlJ 

I ^j I ^y_ll L^jL_Ajdj 4_jlLj^ll t? j A Jwt—Ltd t(O-bl) ^y— i_l1 I 

4_LeL>Jl 4_u_LtL>il! j-JlII du— uiu l ^_tAl j_eA ^ Jl^j-luj Ldt—ilA 

d/_iL (JLj^ ^_A t(O-bl) ^ i J ^ 11 4_jlle—Lull 4 _^l>J! <_L3__lu1 

d) j3<^> £_AjBJU d) 4 4 llA 4 rt_pC_LO 4 _liAjA 1I t? j A 

jl J-j>JI ^j_e JlAc. 4_^jI die djL_t_Ajd dJ^L-J ^ lc. d)LjjIL?sJ 

r< j3j lL_l>JI ej <«lj t(SU 3863) j!jll>JIj (SU 5079) 
4_^j>JIj 3jj 33e (SU 3863) jIjll?L 1 4_jlle— luII 4_4j>J! 
♦ 4 1 3 <e lC- d<_IIj 1 a (SU 5079) j!jl_5e11 4_ijj_L>JI 

(O-bl) Lr Adl ^aLLj ljLlLUI 

j^til Jjijf ^l jLuLil ^LjlJI J£d_diil jJh j 

L_lu_uj tie e < A3j tdr'-lbwLll (^JlI LAjjJte ^Jl_jJl>JI 

^y 4 4 _jlsI jll dj 1 di< 11 d) -4 ^0 lu-L<-u ^—11 4_al< aVL (O-bl) 

^»e d)i d? - ^ ^jdLle j^lj^Aj ^j^-tiullj (Jle-Lull 

3jj_3.de cd<_lljle 4 _j 1AI jll djl ej <«33lL 4 3bill (J—lloLLlII 
J <A4l ^j-Aj t Jlju t < 3 <3 ^_1 3 jj_^Jl 1I (j-LLllI <j\ I lj. b> i 
.(Y , Y 4 l>.jJLII) tL 34 JSLitij 1 ^ <c. L_-t_j-313lI ^3 djVL>JI 
Y')) ^Ldl ^ (O-bl) ^uX\ ul-ATII JL^ 1 ddjij 




0<\ 


(fY* ^ ^ /_a^ IVY (j_4LI I ^-<-ujJU) ^L-u Lp-LlI ^jLVI ^g jj-«.<-uJI (_£jj VI ^-jj-iiJLI 


(j L l^ T uj CjLljjlII j_4 <. lo 34 jOBjl (j I (SU 6755) ( jr -3 Jlj>j 
U_Lj (Macrofabric 1) ^ LL^Ljj^jLj £jJ cLLLJI ^Jl 

j-t—cal j—c"oL tb> jla- ^j—'4 £_JjVl j-_cuLII 4 _j_2j (jj Suj 

cJj^VI juuj .(Macrofabric 3) Y LL^L 4 jj£j 1_4 £jJ 4 _JI 

I<~mj ( j-1 :(_iY , 0 4 _jv j_U|) |j^_ 4 jj JK .cuVI jL£I 

1 ^ jL j "<r. ^ 311 ^ Lall ^ b»»4 jl I_.4 j^LlII (j—« */iA 

j ^ L~ 1_4-t-u ( J-l : c_jY , 0 4_o>- jJlII ) 4jjj _cu_4 Jc_c. Ij4 LLJlB_4J 

4 * LL33-4 <_Lj_LBw jLjT (p :<_jY , 0 4_jajlll) tL 34 I_Al JuL 

4_4jJL4 ( J? _Aj <-jj_LII BJl_C.LBJ jLaJI 4 j^>JI ^ L 4 _jJlL_4 
j. <-o»ll J-jIjI (jr-^l 3JL-5M 4_jjlll LjjLie-BJI (^^IjVI ( J7 _4 

.((Maritan et al. in press ^jloj^JI 

(J_jL (j—I—Aj_L-C4J ^ 3j4 '/- ) V JL_JiJ ( jr _BJI (jj—1 IJ V I I—3? 
^JuJl^JI j *^»ll J_jIjI (jj-3ljl (jj- 3 LK l-4j_4£. L^lj:>. 

if if if fi ^ 

lb»j < <n Ij »3a Lr L mi j. ^tVi ^ ^4 jVl (jr 3L>. CjJl^-J (jj_BJI 

j—4 iljVI ^ lo 4 . (n * <—sY , 0 4 _j>-jJLII ) Bj—)uA-(—<-u-4 4_Aji3j 

^ 4_LL cL>K JLL UJ (SU 6601) 4_£>ijJlII f Kj 
.Y . Y) Laj-kil Bj-3jj cjjuaj 1 ^ K1 (0-bl:Rl) 4_3 jJlII 
J. |g U> U 4—p-lj j_4 1—41 .(Tourtet in press f j-L3l) (V j .o 

Jl_*j 1 ^tj4^-4 4_>jL j^_L j| 4_>jL (^^IjVI cL>K 4 I IJ CUJ 

3j—j-i^” 3 Jl_C.I^ ^y—Lc. Ij —jjv I jj_jjlII ^eu _*3u-l I 4 4_^_il_tfuILo 

jj_jjl1I (JJLIjlI 4_iL tTu.4 j—(j-4 *-)L^ 1—4 LjJLc. 

2LmxUI /YY-J? 1—4f >(J^uU J-L^l) (O-bl :Ri ) ^ 4_ik. 
^ 4 —Ls 1 ^ jlr. J "if. (_j-3.ll 4 _jjL?c_4JI J luSLIIj Lj 13 \ 11 (j—4 

♦ JS! Mill 4_4jj^*_4 4 _lCJ I (^1 ^J-II 1^1 Mil (J-4 (JJ-3L2*-LJI 

3j-uill 

jl jj itfll I_ 4 I 1 ^jlr. J "<r. (_j-3il 4_jjlrt-ail j_ luSLII Jl_ju 

(jj—I 4_l 1 $ ^ ^ 4_Lp> j 4-C.jj_jJlI j—C jLjj^JI ( jr _4 

dJLjj-jl-4^J_l jjjjl j£LI| iP> jl-L. ( j__4 4—C.J <^4 J 4-2w I 

^IjV jj_*j L^ii ^1 jj An ^jJlj (Macrofabric 1) ) 

t(a~b ♦‘- r »Y , 0 4_^.jlll) 4 I_4-U (_^Jl-jJl>JI j_II (J_jIj| 

^jL_4Jl 1I ^_4^e_ll (J—4 C-<— Ir .Vl ( J7 _Lc CL«_jI L_^JI l_4^ 

j b» il) 3j 1 3 4 5 jl^-ll ^ I JugeTt —uj I (J-J-4 t_ij^>. (_£Jl_IIj (O-bl) 

.(Petiti et al. 2014. <>}Lci Intilia, 


^JljJl>JI j juajtll jLllu ( J? _4 jj_*_4 j_lC (O : |Y , 0 4_jvji]| 

.^j^>-VI Cj I j 3 tf 11 (jLj_<_u ^j—S jl 

(SU 3373) 0 3 1 MI ^jILluXI 

<11 1—JI tf < II j ^ L^j—11 i^y 4 jl V tf II j «<i5 (j-ia —aj lc. j "(C. 

jT(_«-u.lI ( J? _4 (SU 6596) _4-j (_j_illj (SU 6334) ^ 

JU_£ (R18) 4Ula]I ^ (SU 3373) Cr ^kJI 

4_ * fi4 YA ^ lc. dJ-4 3 _co I (O-bl) (j-u_UjJI Ur ^A\ _3o 

<-jY , 0 4_j>.jJLII) 4 Ij_4^>- <-_ilj-^^ jj_c*3 I ft '< a ^ A i3j_(_u^ YVj 

L$_ 4 —cojvj jI/J JlC>JLi 4-Lj.m 4-LcIoJl L^jJl^ULj J-J-433 (C-e t 
) ciJLjj_iL4 jj£^L 4 ^j_i (j—j4jJI 2a_jJL>J! j —4 jj S4I j— 4-2wVI 

4_oj£j ^ >3jlj^il (Macrofabric 1) 

tk ^j] ^jJI j (Maritan et al. in press jJ^I lJl^jaIII) 
^ lr. < 4j aHJI i(O) 4 tfloUl (Jj-^>- 4_4 j 33-4 jj—LsLi^ ^_4 

t_iY , 0 4_^wjll! (J-A 4 ) 4_uT j_4 ^Ij-^-l (J2-4-1 J-CU^ Cj^Lj 

4 J-Ojj-SLII 4 1 Ail 4 '>»•j ia 4 5*J_C.l-4 (_j—I} 4_^LuoVLi ( f“§ * 

0-bl:Rl; 2; 3; 5, and 7), (Tourtet in press) cij-iil 
^1 4_S)L^VL> ,(W : !Y , n ^jlil : e-f !Y , n 2L»jil! f, 

J_4^j 4-4JJA4 j_lC jljV Jj-*3 (Jj^Jwl 4_Jjlit4 J «n5 ( J7 _jL4J 
j^jJI 4—<2 _jVI 4_C.j_4-?e-lI j— 4 jLj—<-u£~ clLL-4-1 14_C.j_4-?e-lI 0J—& 

Tourtet in press) 4_ul 4_^j4> ^ ^jVl .4_^>U. 4 _l4^>i 
4_^jUll8a:e; id. in press e, h : cf c_jY,o 4_^jUI 

j l£2jlII j-3w| j I j .L /..I j | ( J7 _ll jj_*j L^j I (h-i |Y , A 

jl_ul r, b>^ j] (jjl i^ tl ^_4 Hausleiter 2014) ^jJijjJI 

L_4j_11_4 j_lC. ^Lj-cu J—4 3j— jJLu^JI 4 j J1 4- A11 J luSLII ^ j 4 ^-1 

c^j j j ^ 4 _jj L?t^ Bj-cu^ (_j—A 4_u in I j 1 ( O ) 4 3 lo (11 ^_4 
( J? _4 j3 C. I j _.lC Jl-*J I J— Aj (i -4 -jY , 0 4_j>jJLI!) 4_4LiA4 

. ^LoC. _tluJ 4 I 4_JJ (JJ—Sj (J-J>L3 w _tluJ (O) 4 Bio (11 

(SU 6601) 4^jJJ1 

j —4 3j cu^ AY (jj—II 4_4LusVLj 3 ♦ 1Y (jj_Lc. jJlc 

^j3_cJll (^ (SU 6602, SU 6653, and SU 6755) 

4—cojL?t3-4 4_C.j-4J?eJU Jl_*j i(SU 6601) (_J BJUII 

(j^L—jJii (j j 4 )) (_j— 11 ^ jj— ni) (_^j_jjoiJ 1 j—» 113 j j 4 4 j 
£j_> cLj_jJl>JI j_4 4 _C.jJLc^-4 LjLB_lII 4-_j_lLc. I (jl CJ_L>. 

4 . n ui jlj>.jj ^jlJI (Macrofabric 1) ) nUjjL4jj£LL4 
.(SU 6653) ZAc 4_i—cuJijj (SUs 6602) YA* 


JjVl ^co2il - YV JMUI 


oA 


j_j-c i jj311 ju^i (0:1) <o^Tl jTlloXI 

^ lr. (O) 4_3loill (^j—4 (jlloj3_cuVI 3j—T l4 CjJlj>.| (^j-3j*o 

(j_4l JlII C-c 4 J-^3—<_ul (jj-jJI 4-CJJ Mill j-lC CjLjjjL>JI CjIj AiC. 

(J_*-3j (JL_4jJIj j^JI c^-jJU i(OL 0:2) 4_uJ_i -411 

. L_^Jbw|ji 4 _jjjI L_jL3j t^g I (jj—L c j-1*j ^ 4 —Ij ^Ljj]| (_J—41j£. 

5j—4jIL1I B Jc—jjn.jJI (^_L4ji I ^c_jjGil 4 _Li_cuJ Cjj _c^Jtjl cILJjlI 

(j—4 3 Bj_JwL4 4_J_j£. 4—culjJl (J-JjXj (j—C (OSL) ^I JlBcIL_<_uLi 
(J j-jilj (O-glO) (j_4jJll (JJ-4 4-C.Jj—CU.11 j-_lC CjI_JjjL>J| ^l^J 
jVLjII J^JtJ (Jjj_ 4L>JI (jj-BJI ^Jl Jj-*j 4 _Lj_*J l (jl ^1 CjjLtil 

.j-jJlBj J—*j I (j r JL^ 

(O) jli^.YjY 

(dxjjjjj (jd-«-uj lj-4 ^JlBj) 

(O-bl) ^11 

(jj_4 ^l^jJI ( J? _4 1 ^jlc- (jj-3-ll 4_jjL?e-Bil j^cuSLII (^jJL>iJ 

(Iy , 0 ^jlil) lYjll (j^jni ^jj^jI(j_4j(0-bl:R8) 

j «<1^5 ^j_j joiil j <^>»ll (jnijl (jj-^ 4_4j-IlII (JK VI (jj-lc. 
jl (c-dj i-nj q : lY, 0 4_j*j1II) 4_jjLc jl 4 _ijL4 <_jIjKi j_4 

— <-j) 4_jlLjLB 3_4 jl 4 _jJi4| 4_jjIjj <_Ljj_la_seJ 4—bj4 jljI j_4 j—ctK 

jf (f-g :1Y ,0 2Lxjlll) 4U>U ^1 jJI 4>>JI ^ ( f j>K 

^_5eoJI 4 U ,,,j 3-4 4_jji_4 j| (h : |Y , 0 4 _j>.jJLII) 4_La_j_cuj 4 _j£.jI 

j>> iLBII CjIB 4-js.j 3B11 ^JiljVI L_41 t(e : |Y , 0 4 _jvjJLII) 
JK Ji jU ^ 4 1 m V ( jj — ^4 (p : |Y , 0 4_jwjJlII) (J-j.4 4_jJj_4Jl]| 
jjlc. J B4 dJUB (j—4 ^-CjJLij tBJ 3B11 dJUG (j_4 4_4 jJlII 

jJajI) (O-bl :R1 ) (JJ-3-2.I (JJ-4 4-^jLt T u T Lll jLje-Bil J « K (J>> 

Bj ,KH L_41 u .(c : c_jY , o 4^jUI Tourtet in press c, 

4_jjlit^ 4__jjI j_4 Uj-^. J£L_cuj (jj_ni 4_JjB^ll !j—4 oLI 

see Tourtet in ;b : IY, o 4^jUI) A 4_4jJtil ^ cjjl^j 
: IY J V 4_^jUI; id. in press f, : IY , o 4_^jUI press e, 

(j-L-j 1—4 B JlH- 4-11 4 iB^rll Jj_3ij L^Jj£” 4_4jil_4 JcJiIl 4 i(a~f 

(j,—4 La Jijjvj j l_4 LJ jJj (_^j^JJJJ-II j »11 j 1JIJ cL—(_uj 

JLi_<_ui 4_5 &j3j jj-L L_4 LJLLj lj.iL jcjlj (O) 4 BUT! 

TA 10711.16) Bjl^LJI JLJl jl ^ <<A3 jj t(_£.}L_C. j-_lC 

E. ^_Lu 4 jl i rt i _cu-4 4 i «iljJ (_j 4 CjLJsJ! J—cc^LBj j him i_3^,_i_u J Y) 

Petiti in: Hausleiter et al. 1 <>J j-LI .aJL^m jjl^ ^ Petiti 
.in press c; Petiti et al. 2014 


p ^j I Ej . 4-Cjj—LI I j_lC Cj I jBr<t | j ^^ <it (^oj^_*j 1 ^ 

^i UJ V L_^jI_ 4 4 j < 111 j j£« culb jj i J11 A 4_il__cuJ (j__4 

4_^>JI ( J? _4 j—4l Jc4-U 4 _jJL*JI 4_4LKJI j-i—tTuJj t J Jl_?c_ 4 «_L__4J 
^ tf 1 (^^) ^ tf K (11 (j I (_^—II Bjj_(L>Jll 4_>. I Mill (j— 4 4 _l4j Mill 

j—1c. (jj_ill jj -lBJI ^ j4^j t Bj j B 4 11 4_ujJlII jjJloJI (jj—L 
: 4_ji LI I Cj I j_LjoJ I (j (i tf < I I—B4j Ca-lj ( O ) 4 BUT I (^j-4 1 ^ jlr. 

Lora et al. 2010, 238-9; Intilia in: Eichmann) 
J_ 4 Jtil Ijlujj (et al. 2012, 104-5; Petiti et al. 2014 

Lp Be-juall j-oLcuVI (jj—II Vj_uj j (jj-ljl Bj_Lit^ Bj-j_K Bj—BrtJ 

J? ^ 

jLLc^l Bj B^v j-i^J L_AJlaj i LjLBjJIj jLVI J£” 4_Iljl L-SJ, g) 
jj cj_ jjv. j V<^>H J_JwL j—BoJI (_3 _j_4ji3j j jBII jSLtTuj 
(jJ-K j (j I (j ^ 4 11 (j—4 (j—41 Li I 0 J—A (j I lL^j] 1 4 5 t Cj L_4jJ I 
Bj-j-KLj_ 4 ^Ijj^Ti-cuI LLi2 jJGj ;4_ujL jl 4 _jv jjj_4 jl Bjij-B_4 
^4-JJ ^4-J 4 3jfl»3l J t B 11 (3J-^ JJ (^^yJLjJI JU5EJ>J| ^1 J_l I (j—4 

4 4-1-43^6-4 <—j I j^e^ I JL_t_uJ (^_ojjLjJI j^JI (j —4 4—j_lLj 4_4Lj| 

j|J—II (j « B ) JiBeB i_uLj L-lILL j \ a 11 ^4j ( 4 —3j 4_jL^JlII (jj—^J 

^4—cuj- 4 J^-^ c_<— lB-uJI ^4J LLIjK i LB_l_cu_4 j—Bj>J I (j-£- Lao LlI I 

0-g8 to O-glO, 0-gl3) jj_l4 u (j-^ Y*n ^Ltilcic^j 
dcpj (to 0-gl5, 0-gl7, 0-g21, 0-g22 and O-g30 

. " Ij^_l4 YY (O) 4 BLUI jj «B\ 1 (^y-ILaJl ^JljlII I 

j-l4 JlaI—co (jj-L (0-g2 1 ) j j JII Bj Ba» ^Kj (jt_i 1 I j "<r. 
4 _lL jL_bb (TA 10664; 32 x 10.5 x 58 cm.) j-L^ 

L^Cjj (j_4 4 _jjLII 4_j>-jIII j Jl_A Jljljj 4_j_4 I j VLj jj L mi 4_j^>1-J 
Cu-4 jlLLcuI (jj3ilj 4 _j_4IjVE Li j_Bj a : ^ <>>311 cjIjjL*2,I cj_IIjj 

^jVl eiLK ,(OL 0:2) LBIL-u-cuVI Bjjinll j^l jl4 ^ 
4 LLL (jjJL 4_jIc. j-ic j—^ jufcLi (j_c BjLlc. (TA 5840) 
jlj B <4 ^jJ (j_c. BjL^. j-Aj (TA 8947 j t(0-g3) (j_4jJU 
O-gll) (respectively, Intilia) (jLudl *1-L£ C;r JL j^j 
in: Eichmann et al. 2012, 105; and Intilia in: 

Hausleiter et al. in press a) 


Jjo-jJ. 1 JLltl jLrtg.Vl jfOsu CjL-jJJI jl Jlju Li ( ^ \ ) 

(J^ oLjU (^Ul J m, l null eL! ‘JV-U1 (^ 

jj£j LJLSi-^l j-Lc. .Hausleiter et al. in press b 4_Ljj 
] (JjLL^M JcJLae_4 (j—4-<3 s JLltl .[j_Aj PI. N 4_jvjJJI 

.6b:c 




(^Y* ^ ^ IVY ^4xj 2I) cLc-u I ^jLIVI ^g aj.«-«.uiI VI ^j^tTu.!I 


cl—21 4JL>.^c J}2. 4 _ujJ2I 4_uj_L>JI ^ 2,1 4-Jjl j cl —<j Jl_j^.I 

cj^>2I I jl_a ^2.1 jl_ l^jI ^Jj) aL_*j 1—212. (E-bl 13b ) 

^ Y ^ <21 4_»—t-uj3 ca__c-i ^j—UniLij (J^u L_c j. Uil) 

♦ (2T , ""l 4 x>.jEI) j^jJlSj (J-^l ( _ ;r -Lc. 4_uj_L>J! 4 _^j>J! Ljj-C. 

^jJti! jl Jlj>JI ( jr _b 4x*x3 C^LuioI 

£—c 1 ^ » 4^-c (j—J1 U (j (q <f J \^dl jJ-^>a2! —G) c* ^ U^J —*a 

^_LJU j_22l (^*4^ x El) j^. 2 21 

* L>21 


^ U mijJI cj^>2l j^-3 |» 3 X 6 al-JuG 4_c2e_<C3 ^<2Lc.a Ca_3_u-2 
^_J| L^HsLuol c_ <_i—t_u ^^^y-JjJdl U-Jgj I ^y_uJU jl Jl^>J 

c2 Lj J>j OC. <2 l_jjl2j Ijl_A 4 L )_cIbe_c ^yjLtTujl £jJ lJ j£al—33 

(J— 4 3j-^C.Vl t 3 ^yjl ^y— U -U 

4_3l i_u_c If. 3a <;r.^l (j— 4 < 3 j I L2 L_c 

a_3 j2 4_j— ix2l_i L_c I i VI 3 a—c-f- VI t 3 i^~> —<-3 JI , '' a ^ t 

4_^LuoVIj 4_jjj_o. JljJuv jl Ju>. cl—b cl—u| ^c-cj Cl_33 jL2I 

* Jl_jJl>. 2 Uf. (J3 _II 


^y_!l ^C_4x3 4_j I 1 l.^)J | (j_^IL>Jtl Jj < jU ^j^JUO Jj-j-uiaj ^5 

^ j, ^ ^ 

4_u3dj VI Ci 3<^»jj Ijl_a 4 (|Y , V 4_jvjJJ!) Lu2»j^c 

i^yuLuA cillju 4_*^lj 4 _^Jl3JI 4_ll3j^I 3j^_3LLuo 3JljJu>JI 

(jj) ^33 4I ^U Ml ^jaA Y \i 1 ^ ^ * L Y IJ-2tJ 4 _JjUSjVI 

CjlJll&j 3jI_?cj>^ jjf-A — 4-3-1 LmJ I ii ^r. ^y-lc. — 4 _l<3dj VI 4>Jl_A 
(jl tU ^jJ 43 _}j_^>J! 4__jJl_r. 4 jj1_i_uj_c ^1_5cj>.|j ^ U"i <a j£L-4lij 

4Jl-?cJU JJwjJL! t_ij—3_i cjLj-u^j^/I <_U^Lj " • Ua 

4__uU! 3l__L3i! ^yjl J L^_1J Jlj JlJw| (jr i£. 1 <V^U MlJ 

.(L3_>.V j^UjI j ^jL>JI 4 ?L>oLj Cr JLil 

4-uLtTu-i^I L^jL3_iUj CjLj-udjV! ^» j 3 m JL^r. I I ^_3.jJLi 
^y mU ^C-JjIj (js~t ^ L^J 3Jl_£j_4 CjL_4jJL*_« j—^_J 
^I_tfuJ^/l 3j—J l_jJl>«j ^y—Lc. CjJlC. 1_t—u L_^_il_£ t4__jl_Li 

J-^ U>-^l OJ—3]l 03-} L^a ^! 

^,-jl jVl 4^—;jll JL_ftJ jjVl fJJ— 3il J -^\jtj 4 ^—jII 

Lj 1 3 i I I O -<JjL ^ o <jl' ^jLj>. 1 ^jlr. J. "«r. ^j-3il 4_jjl_?e-<i]| 
.(L3^V J U 11) 4_ul mii^I 4_JbwjJU 4 ?Jl_4] Jj—*j 

^JcoXI ^jL>» 4jjUjdl rtltt 

;qi ^jLJw (E-bl:3c-b) ^Lj_JI J miImm (J!jL_« 


d)L_J-L^J>U 4 _I_<-U_l!Li 1_cl 4J-_£ju J—jJ^ fj\ (jj-i 4 _JjU 2>J^ ^j—C. 

(j—« 4 _ij£-1I j j 4_ul mi 3VI 4_Jb>»j-ll 3 Jl_jL*JI 4_jjj5ej>JI 

3Jl_p* (Jl _?cj CjJl^vj Jl_3^ ^4_jjI_3ILc ^L_jcj>.Lj 5cj>. <-U^L_i 

• Q < J C U tU 47 4 ^y_JIJ_L>j| (JJ—^ 

(E-bl:3c - E-bl:3b) ^LLJI j-4 


4-Jbwj-c (J^LJw ^y_u_cJi ^jJti! ^yJlc Mill 9 I 

^llJ—>|J| ^1—4-U.C ^_pj 4_ji (j— 4 oj 1 -^ (E-bl:3c) cL-Ll!I 

4_l_ lL ^ M U ^JSx—Ju ^y, ic. 1 4_LXUlj ^y—LuD^l 

(_.<->—t-gj 4_JjVI cl—3IL>J ^jj- 3} ciJLJj 
(SU 252 :jJ^I) 4^13 £_j3jJU ^ cUr^U! jl^i ^ jL^I 
jjl_uj 4(E-bl:3b) 4 3^1>L!I cl—uil 4 _L>»j-c ^Jl 4j-ju 

^y_jl - Uj Lul Ml jj 1 4?J * i/> ^y hX\ Q a - ><-11 I j A (jl 

4_ul_ tiujl jr. JlJ Cj 1 J 1 C r. _ i-u! 1 _ <ZA 4^-^w | cj-—^ jl 

.(E-bl:3b :jJ^I) cLl3! 

(SU 341) 4>JLl> j^i^jJl^jJtjl^Lc-ji]! jljL^JIj^b 

4__LualLc ^ ) 4^1 c * nj ^ E Y i^y^j _ *-? <-^1 _ctfaji 4 _jujLj 

4_j^Lj : < ^! | I ^j__c 4__u_i_cj 4__jJbw | Jl! I 4—l^jv I 

L_4>JLlj JL-tc| a 34 4_*j|jj| 3j-_j£jJI L_c I 3_L_l>. 4_JL?cj L^lc 

mi ^(E-bl :3b) cl—uil 4_Uj^c r^) 

4 iL^ <5 J 4> cl 3jJI 4— <— ^ <c 4-j ji ^1 * 4 ^y <41 

t-jj—L>JI 4 >E>ijI_i 4—«.u.cL>. 3j-_j£j 4 3 ts^ \ Jlo.jj ^j| (j—-a 

aj)cr. 3^_x£j ^J_jI_3_c ^ YtY 4_£l_<_u_c ^y_lr. j- 3 .l_c^ 4 ^_>jJl!I 

<__3_3jj I Jl_A tc-jj-Lt-uVl (j-u_3Jb 4 _u_lc ^ *4 AX * 4 A jLjuLj £-Jja 
4_ajj_L>JI 4 jJI (j—a Y 4 O 4_£L<_u_c ^y lr. 3a cr.^l ^j—a 

d<_ U LrEiaLC.1^ (jy-lc. ^y—1 -4 1 J-^a^c 4 ?L—> 0 l_i 4_ujJiJI 

. 4_^j>. I ^JJ aj!^ 1 a ts> 4.15L4.EC U^rc-c 

^ lr. ^ (ill 4ja^w J-Jwla 3aL_ja^ 4 _jj^>. 4_u3djI Cj—Lu^j 

^ AY^4Y) (E-bl:3d) 4 _lI<^>VI 4_u3sjVI ^ *40 ^l_33jl 

I^jl-uj 1 C< 4 J i^> j VI 4 ?a 4b Cm 1 4 (^_5c_lI I U mi > 1J) mi ( C ^3 

3j-l3il (jy—Sj 4^1_?cj^VI dijl_3lLc i^j. ^rj>. lUM_i ^ c 4 JJ^-C 

^_y_jij_L>JI ^y nil jla_^>. {j —c-4^d jl—j a_j3j_c a- t - j -t T uj L_$3la 

(4_jjLc-4-lJI 43 jj!j uu ^ Y 4 O 4-31_4.4J.C ^Ir.) ^y^j—xfuil 

4 ui V Clju ^^JLc. £_JL j^-l]Li (J-juoILc (3-33 ^J1 4_3LuoVL 

. L^jla cl—321 4_Uj^c < J y_Jl 4>jjaL_i 4 j-*j ^2.2,1 


JjVl ^o2i! - YV JMUl 


J MiImA 4_<_ulj4 J-^-l O—4(E-bl.) ' r Cr Ju^li L )-4J_UjJI 

alailLcI ^ If- Y 4 O x ) 0 al— juLj ^j-44_se_c ^_Tl 3 cl—<-21 cal j 1 cf- 

4 <' 1 11 ^Ljj d—<-2-4-2 4__tJj4Li ^ m!, 1 4_^>-lji 4_ujJ2l 4_^2I 
a L ^.21 _Ltfsljil ja ^<11 (jj—II 4—31x2^2 d-x>.a 2 l ^1 _«l 

E:5 j E:4 U>y: .nVi oLj^LloXI 

^y—L l c- U jii jjjJl d-x>.aJll jaL_cl >- 1 j^a—II ^<i 11 ^—^-Ul 

mm 1 ^<c 4_ftjjl :4_jjj?t2^ ^jljaLxs. 3aL_c. El3 u ) ^_jj 2I) 
_c (jl^ jy_2lj 4 ^ Y L^lcvl_4-44-c ^Jlu 3j—j_2” 4_3j 2. a^a^o. 

j^l aj-o-j ^a_*i aiij-c 1 -^ 1-221 CLjaoo <^, ♦ <^21 

2 ' ^ri> 2 ' (j-« 421 ^-f-jJLi (J-taa ^c_jjQj ^c <<n LjL3j jl 32al 

2 <— CV - 3j— 2 l_LC 4x21 4_uVl Jy If. 2 <— U -l ^jljaL^sJI 4?a_& 

.(E-bl) jy (ill a-u -22 _ 4 —u 1 &cl -2 (jl ^13 _lL_4_uVI ^cj 

aj_*j 42^c lcj^» c 2 j 22 l 4>4 l_4> (^221 ^ 2 - 2,1 j;l -2 dUaJj 

3j 1 ii ^jj- 21 (E:4 or E:5) ^LU 22 _uVI caLj^i 2 _u_c 1 ^21 

.(E-bl)^UI JLfcHiu 

(E-bl:3d) ^L22l 2L>j-« 

4__*jL 2 I Lj 1_3_2I (E-bl ) ^y < 4 XI cl <2 J—j- 4 - 2 re 3 il a (f. 

jy_uJU iU"s-\l 4 4 L^3jj_4-2j (E:4) <1 Uy< / ,,VI ^Ti_4-u-c-2 

42 <__ij—f.—/ J5)j—4x~dL c-2 4>Lx>oLi 4_x>-j-c 421 j_y 1<^>VI 

4_uj_L>JI 4__^>JI 4 1_uj-33 YV (Jj_Uj) (-2j^_?2Lc 4_i_ lL ^j52ju 

^Jj) bn 4x3^_221 4-2Lc— 4 x 11 4_^j>JIj ^ ) \ Uj 4 _ujJ2I 

calj—c 3a__f. jy <21 cl^U^I ^ 4 l_ 3 ( d_ja _2 4 (PI. 0.6 j 

Cxxrej 3LU2I 4-»_4 _u I j c l2j 3al c.\ cal j 1 c f. 4 jlf. ca_A_)l2j 
I a ——C 4 ^) ijj 4 — 2 I I ^^1 1 c 4*<i 11 ^ I a_x>21 j— 4 —u 4—Lc jj 

^ cf.j ^ Y ^jLzsjsl^ i-m-jj Ljc-c 32^12 4_lL>. I aJ I 42^>- 4 j I J^><11 
jy- L^ VI ^ 2.21 J- 2 -a_c a_ja_>ij ^j-^-c-ll ^j-c JljL^j ^ * 4 V 

1 4 ^ 4_ajjJ 2I 4__uj_L>JI 4_^>-1jlI jy If. 4 » 4 Joa2lj 

J_ 2 a i^\ jj 22 . j- 2 u ^2 (j-23 44 3^221 cl-221 J_^.lj-c ^,-3 

4_n-/2j2 d-_u-i2 jjl_c2>-1 ^y 3 n 1_<2 4 4_u2j-3J I 4 ? a_ 4 b ax2Qj 

4_Ujv2Lc ^j_2-c_s ca_p». 4 _j3j _4xil 4 _jjj_L>JI 4__^jw| jll ^_Lc_ 

3jl if. ^JL2 2 »>VI la_4b jy 3 n ^ dj) jl‘-* L - : ? fc 

Squares E3, Ell, E13, E21 and) cj2uj 2I ^21 J ^ ( _ r 2l (^T) 
(Lora in: Eichmann et al. 2012, 89-90 .j22l) (E22 
oL2La ^2^ JU 2 Lora in: Eichmann et al. 2011, 84-85 (\ 0 ) 
.G. Sperveslage and A. Ullmann oja-4.21 


(E) aaEiUt .r 
(Eb-l) ljI t jul 1 1 , \ 

( l^l^l j)Lx<_4xLx4X ^ 1 a 1 ) 

2a__4xj Y * \) j Y * * 1 (J y_ cLc. (j\-i 1 3a 3 21 caL_4xljai]| caj. ^Ui 
42>-l—4x-c ^Jl 2 ^ 2 e _<2 j_y (jc LjL 3_! ajx>-j 4_cja2]| 4xlajT(_ 4 -xlI 
j ?r ->21 d) -4 lj i 1A 3 (E-b 1) ^2 1114 VI a a *~ic ^ Y 0 * * 
jy <21 1 2 _<b (J 2 Lcj 4 (Y ,'A 4_o.jlll) c 3 Uc jj__ 4 xj <_UL^e-cj 
^jLU-u—ixVI ^jIL_4x-c ^y_3 42U. (J— 4-23^Ij 3j—2»> VI 4_ UjJU 

J£2xj <21 4x f- <—3-222I ^c_i Ci j">- 4x2221 ^—3 (E.3) 

2^22_Lcj 2^2 j 23 _c L_jL3_i ^ if. j21c. 1 _2 4 1 _ uj-33 <J _cl£” 

^a2l ^-j_x 2I (E.5 ^ E.4 l—c-4b) d~^^l If- 2^<2 JLl^_c 

(El 1 j E2 2^-^jdl ^j-2 j- 4 -*- 4 2ij ) 4 3U2I ^jxn.1 

4_cj22l 3aL_j^VIj 4x^_4-2ljll 42a^l aj-x^j ^.a^c. ^j—c ^_f.jJLij 

j ;r _uj-33 (J£-2Ii_i 42 cjjG ^ a23 (E-bl) ^22.1 cl—<21 

1_uj-33) j)lala ^-3 4 _c£U 2! ^jLx>«l 2j2Lc 221_^ 3^213 ^21 

4_jjxVI j-4X5ll2l < jy_lf. cl—q a>L2ll (J-^ ^ lj~^\ 3 2j*^ll ^-^l-^- 1 
^3 422.121 ^jljax>JI ^3 cl—Ci alj_c£ L^_cla3e3_4_ul a—tf.I (J7 2I 
(JxjLcI 4-jjxVI ^U»3ll a2_4b Ci <c<A3 44 3^.VUI cl—<21 U^lj-c 
1_ uj-3j 4_JGLc-c) 4x 21 ^j-ul j 311 (jr-A j—2| ^1 4 _j2JLc 

Hausleiter ^'ala ^_3j_c ^ L ^22 jjA ^j 2 I J_ 2 U 2 ] 
^21 4__3L^VLi (in: Eichmann et al. 2012, 90-93 

2__Lc ^LcJj ^_4xVI d—cxsG ( jxj—3-i 4 __*jjIj 3j—2 lxo U-uLcl 

(Lora in: Eichmann et al. 2012, 87; Stein <j'-^ 
jj 2 ^xlj ^11 4 _ 3 l_^VLi 4 _jjxVl £_U 21 a 2 xb o! -(in press 
Hausleiter in: Eichmann) cL ^2 ^ 4222 4 j 1 x 2 c 
( et al. 2010, 122; PI. 4.16d; Hausleiter 2012, 321 
(E-bl) j,— l 2 I j)l ^21 I j. j 4x3 j,— l 2 I ( 3_j_4x_<j 22 a£j 

jj) 4^1 *II ^y lo. ^1 U 4 ? 1 U 3l ^auaxxxj 2 ^ 

a 2 xb 4^y_ f.la 21 l£jj-lc jy <21 j. a 3j2wC2l 

4—4——i—u 1— i—u I calj—xdu 32^12 ^1 j_y < 21 *3 4_Jbjl2l 3j-x2l 

j-_j_c-c <-_<_4-tife_i 3 j 23 aijaao ^ 2 j ca_p- ^_jjj 2 l ^y_3 

. 4__j_Lcjd I 3j-x21 222 

E-bl:3d to) ^jVl ^ cl—q J_o.lj-c jji < 3 jj -2 ^2 

JLc^l caj 2 j 4 <caaLo.V! ^21 ^a_ 3 VI ^j_c 4 _ 2 j^c (E-bl:3a 

21 L>. 4 3U21 jy If. Y * U a L_*J I cjj ^y_3 j 3 Ti 1 1 





(fY* ^ ^ IVY 4 L 4 A 3 ^ A^AlI 3 _sl_lVI ^ jj.«-«.uiI 33 ^ VI ^-j^tTu-lI 


(E-bl:3a) ^.LLJ) 4l>j^ 

<33 A*. < jr JL>.! jJI 3 AJU ^JbwjJU 3 A j-fi3 

Cj|jL4>3 ^ * 3 —! II _ il]I Cl 4 < u 4 3 "ill ^)IjJl^>J| 4 1 h J Lc. 

I Jl_a 3 1 Jl_B1*j <A_ptj ^_j?cj>iJ! 4_BAAj JAVl 3 lr. B 3 — 
t—t—SjAB ^5 t1 jK 3 (ill 4 3jloj 3 —ajju 3 — II (^41 (J_J J-JljJI 

ciJ 3 A 4 B I \1 /,, ^_|| j^x _tHij 3 AI -j7.j B i U 3 4 j^IU J_uUll! 

4 I AV 4 I h j|j A L^AjAB ljj I B_}l_C.I 3 <J_ 4 l£LIL (jl—pj 

C14 ^ I jATt-t-U L) ^C-JjLlII tBjl_Sju>iJI 4—JAIAI ^jIjJlj>JI 

3-11 jL_til ^j_llj i Y * * 1 ^L*_J1 3 A t T u.ll j jU ill) 

3 _II 3 —jLlI! 33 -BJ1 c-<_ 1 3 3 AI qj "iBU *3 4 L A ] I 4 j 1 4 r. 3 1 

t(Eichmann et al. 2006, 109) ALJU jlju aJAI 

4 LA 3 0-^1 “-LLJ3 J—A (^1 3 -Lc 3 -Aj ^ 4 _J 4 null C* 4jJI 

(SU 2735) 3 »^jj,| 3l (tfll 3jL_cl^ <—-S 3 < II < 4 ^jT(_t.U.4 3 If. 
J_ 4 lL>JU 3—4 3 Ju_lA 4_jJA 1 jJI 3 I 3 JL 4 AI t?JL_4> Ju^wLl J <^>"ill 
Jj 3 A AYAt A) ^ * t 0 ^y_| | 3 (ll I 4 _JjU 3J I £—3j ^ i-A A I 

(Lora in: Hausleiter et al. in press b) (j^JI ^U 

<j 44I £jU. 

jAbA ^£ 3 Jl^v J< Am 3 ill' 4 jJl^s. ^jLA 4 BUill O—JjlC 

d-AA cjIj^_uJl 1 U 4 _ ? &- u j L_ 4 jj t(E-bl:3a) 4 LAJI 4 _JL>.j ^4 

4_^j>.|jil jIjlTLgI (jj— 1 c. ^£4 Ll(_ t-u I j|jl^>«. 3 n J B4 t 3 (ill 

t U _o_ujJI (_)LlII t^lj^^l) CjI mi(U 33 -^ 4_ujJLll 4 _uj_L>JI 
(j-4 Juju (jH-ll J (3l_L3JI j lj-jiw I j t4_uLstJ ^tlulll 

4_3kill c-4->_<-uLLq tdJLJjJ 4_?t_uj L^-taIJ lisT—t-u I S! oil 


( *_tToa ( j—^y till (J-^lj> 3 j_jJu>JI t - m mi LlII c_<_t_arfcj 

3jL_?e_?t^ 5j_Jwj j|j__ 4 j (SU 2480) ^ 1 4^1 4 «<n 3jL_sej>* 
jUiT ^i 4j_^j ‘(SU 3733) 4_La_<_ujH4j 

(Jljl_ 4 ^ t4_uL_tfujVI 4—UjJll t>J_A ^ « -UjJI (_jI_lU 

Lora in:) 3 jl_jju>JI (^-^LuJLI ^_s>j c_jLJI c_>j t.,14 
cjL_Lul]| J-^U^ Anj t(Hausleiter et al. in press b 

(_y_jlT(J| ll (SU 2480) 4 3 J U H (j—4 4_C.J_4-?C-l I 

.(terminus post quem) ^M-JU 

gJLUJI 

^y_3 Y * U ^L*J| ^y_3 l ^-^11 t < J 3 ("i H 1 4 C. I Ct-4-^l—<-U 

4_ujJlJI 4_uj_L>JI 4_^>JI (jr -^ 4 I—uil J_t-uL_uJ p ^4 

^y_ll (E-bl:3c-b) "<»^ Lnl I ^1 lJI cjj| t ^ < 1 4 11 


4_^>.I^j J t^"ill (SU 6304) 3^(11 j!jlu>JI 

^j^_5=u>JI i j ^=>j ^ 11 (SU 6304) cu_jIj ^Lu^i ^Luu-i^ ^ ill! 
At 1 jLjuU) (SU 5952) 5 Jl^-Ij 4_Jju5CJ>. S • Ua ^j_4 (_J2_|JJ,I 

(^-Y , V 4_^lj|) ^ *tV 0-3'^ er^'i (f x 

4-^J l—uu.4 Jl_*j ^y ^4 l J t Mil (Jj—Lal L^j I ^j—4 ^4 _£.jJLij ttlo 34 

^3j^_tiuil JJwJlII uj[> ijr^- 4j->»j-ll (SU 2303) J) ^ 11 

jljjl 4_^>.|jj| jUk^Lj ^Ij^Vl 4_jI4J 4 <^< 4 !! 

LlII 4_jjlj ^j^l Vj_t-^j ^j>> 3 V <11 j!jlu>JI jJLcI 

s> * * * 

|j_tfc JuL-tfu tljLJjLJv LtLuT ^_4 4_ujJlII 4_u j_L>JI 3JljJl>JI 

^JSLtTuJ 4_^j) 4 jj l_t.u-L4 ^ L_^j>. | 1 <T*> 11 I 

4_UjJ, 4 J-3U j^jJI (SU 6403) ^euJ—3JI jl Jl^>JI LjIJLi 

jl_jjl>JI jjl_?c_l 1 I <1 a) ^_pjj (E _ bl:3c) 4 I_i^-ll 

.((SU 6381 

d U. < <«j~U ^-1} U j• >H 3jl_?eu>JI ^j_4 | 4_3 _lLs t**/ <>» I 

L 4-4 (SU 6393) <<<II (SU 6381) ^_5eu>JI 

(ill 4_Jjlj (jy —II Vj t^>j Uj-C. jJl_?c_l1I jIjlTLcI ^—11 ^4l 

.^iJ_^_l1 I <__}J) < << < 4 1 t"< 4I <1 a ) 3iJ—J4u>iJ I 

CT^d (4^>.J^ Y * ^y_ll 3 ^) Lj-t-ui^ jJL_rtlll ciJU Jlj -£— y uz>\ 

I j _4_u33j|) (jlz> J) ^ 11 4_ajjJlII 4_^j>JIj 3Jl_jJl>JI 4_jjIjJI 

1 _ 4-Lu (j5LtTa]| 4 _ 4-I^3_L4 ^_lC. 3j—J_l£' jl ^ 3L_L^Ji_4 4j^>J| 

p AYAti (_JJ_t_U_L4 ^^y—lc. ^OJ^>Jl 1_4 | 4_J_tT^J VI t?J_A ^j3_t_tlJ 

^-IIj^cj 34- j a) 4 jua-UI c-Jj-uail jLuu.4 j^c-lII ^_La_t_u (3j-^ 

*(r 

£)-L_JJ (E-bl ) ^y (ill 4 ^^l J j^J-4 0^—^ £ '—^ JL-144 

4 jJI c h t^>"i(4 ^j—4 ^jAUflb I4 ^_l3 (SU 5952) 

J13^“ 0 1^- j-Tlc. t^ < 1 4 II 4_ujJlII 4_ajj_L>JI 4_jjI^JI t>U>oLj 

SU 5770) ^ OtA (^jLt_uj (Jj bn 4_ulll 3 LlUI t?jL_4> 

4_LJLSj 4 _jJ jits 4 _j ybc-L^ ^ E4 4 0 ^—(SU 6156 j 

^j 3 _t.u .4 ^y \c. 4 Ub t^y-Jjla JjJlJwI ^y lr. ^jLjjIL>iJ 

4_u33jVl 3jj_jvjJll Ju-jJiliw VLi 1 ^llt^nl ( JL_43-^IJ 3 L_lUI 
4_JL3wj^ 4 ^y-JI 4j-*J ^ i .11 o' 4 ZLau ^ (ill J-^-lj) 4 _jju5cu>JI 
Lora in: Hausleiter et al. >3^1) t(E-bl:3b) 

(in press b 


JjVl ^ua 2 ]l - YV JMUl 


J_«l£3lj c h ( 11 VJ ^JlJIj (jr - L. L 4- U (J ti -UjJI UJwJlII (J-C. 

Cu_ p > ((_ 3 _(_i_u 1 _4 J b> J) 4 tflolll ^y_3 CjIj jT(_t.u.l I £_£j J l-Ic. 

^ Ui -ol) 3j^_ u ^ J a->~ C_jV—3 ^y \c. I — 4^” mi ( 3 —^4—1 

t? J—4> J) 4 C. U-3j 1 1 4^b> » < 13 I 0 j^Ju^l 3 JljU jj ^ * t Y 0 j. b»3 j 

£_JLu 4^Luu. 4 ♦ .11 p ^ t (j-C- p ^I <^ AT o-^- 

3^1—t-TiJ 11 g'tC. ^ ) 4l_*j ^ lr.3 ^y i j 11 4 ^ ^ Iji 4_jj 13_4 (^a ) t 0 
Lcl 4j_*J 4.4L3J_4 31_ tfu_L4 4_jJL4lkw I ^—11 I JI 3 < II 

(SU 6385) j jl_?c_l 1I cu_ o > 4 ^^1 jil 31 ^y i j 4 11 

1 3 Tkl (jr Tiil 4 jj 1 4- AII ^y_iI 3 VI 4-LSLtTuJ 4_*J3 t L 4 ] LjlS 3_4 

L^ieJjlj ^J-3UJ 4_<-gj 1^3-4 (SU 6414) jJlj^_l 1 I t (I (jy-^£- 
4^—41 J—j-3 (J 3 VI oj^J! J-4ijlj !'1411 3j^_3il ^_ll 

.(^UjI tTourtet >i^l) 

l3>^ J-^4_ll 6-^p- 4 4—*_J ^-1^. ^32^114 jl4^v (^-titjl 

4—^>*13 1^- (3^— < ~* i i U —uu l_i_4 (SU 6385) 3i_L_se_4l 

. 4_( 4 II 4_ujJlII ^3Jl^>JI dJLDu tTu.4 (E-bl) ill! 

^uu3l^i4 3jL^ ^ ^^ai (SU 3730) jl4^>JI 
3 <3a_2e_4 3 3<^>| 33 —I (^4 3 ^ ^eJ C^— u lI '3 ^ 4 —5eu>JI 4E M 13 IL 4 

^l 3 lll j'4^JI ^ ^ Ju^&Ti— t.u .11 3 ^> I 4_3_hi^P 3 —:3 

L_4 3 Is 1 1) ^y M 411 4 -^ 3 ^ tTui I 4_U3_L>J I 4_^>. 1 3 ] I (jr ^ J 3 ^>. 3 JII 
4313 — Lai I 3 —lj4j>. 3 I 4 —»j 3 ^ j < j 1 1 3 1 3 —^ loj 1 4 ^ ‘( 3 -^— 

4_aJ3JlII 4_^>JI 3_4 ^3133 ^ ^31 3131 Jl^>J I ^jL?eIL_t_ul 4 l^ 3 I j £b 

^\jA£ 3 ^ (SU 3736 3 SU 3735) 4 ^uil 

U>1£ 1 4 ^:<l (Lora in: Hausleiter et al. in press a) 

3_4 4 7> its ^_<T ^3 ^4J / 4 i 4 11 ^4 jC.Jui 3 ^<^>LlC. ^-^>. 3^1 ^y lc. 

tE jl^v. (jj—II 4_^LuoVIj ^4 >>JI 4 E 1 H 3 III 43 j» t^>ll 33 1 >>JI 

3 JL^JII ajju 4KJk4 (SU 6385) 3 ^ (SU 6393) ^3 

33 -^ AYV c_J3_t_u_L4 3_4 I4 l_u ^JlJI 3 4 <^(11 ^y_ II J-^iyi 

3 At J 4 ^ ^ AYAtO 4 jua-cl I (jj —II V 3 _t ^»3 3 s^_<_l I ^_La_t_u 

^y_£ CjjL ^.3 ^y "ill 4_3litijl 3 t„<H 3 _l_tTuJ tCjl_J>. 3 ^ A 

J 3 V 1 33-3-11 cP! 43 _*j 3 , t n nl l |J^ 3 ! ^Jl (SU 6393) 
t(terminus post quem) 3 ^ 4 l 3 j c_j 3^1 4 >L_JU J_a 

.(t?aj| tTourtet 3 ^ 1 ) t U La i 

(E-bl:3b) *LLJt ^ 

^y lr. 4 _aj3JlII 4_aj3_L>JI 4—313] I ^ 3jl_ c .1 4 j 1 4 c. Cjj~-l>.\ 

. jl_jjl^ji tE uai 3 -^ 1310 ] ai 1 4 ^u<n j_jjuu 


X A 4 — 4 ie-tis 4 — L£2 Jl 4 3 <—<lL> 3 t^j—j^. 3—« L^>> <J— 31 

4 ^^.13H 4 E <11 ^y_s (E-bl: 3 c) ^ 1 —uil 4 JL> 3-4 ^ ^ * 

3—4 ^4 V <>> ^3^ 3—J3-L3 3_c 1 ^ j It 3—3J I j_a J_Jw J_4-U 
4 _^J>J| 3—4 4 t^ill t?jL_tb Jja tt_3—»JI 3—4 3JuJ 5 C_i- 4 3 33—tTuiI 
3_t^_4-^e.l Li 3I Jl^JLI ^3—^3 4 _jjjJiJI 4 _j_i3!^] I 

141—lj 13 Ti^.3^4 3—^ i— 4 ^ ^jaai Ijl^j ^i__*ii 3J_t_u_uii 

4_U3JlII 4 _ U 3 _L>JI ^-j^ljJl 4I—a 5 jLc.l £_4 L.<-gjl-a.ij ( 3 JlX. 4 —t£LI 

1 ^33 lo 4 3 I (3 \ 4 3 I 3 1 <<<(l| 3 !—^ t 1 Q I « II 4 3 —1 4^3 43 —Ll_4_LI 

4 ^ ^ 1 3J I 3_b JuJi> ^JajL4 ^ "i t?l 4_5£_U J ^_J33l]| |j_A 3!^ 3I 

. 4 _AJ3JLII 4 _U3_L>J I 

4 _^ 3 L2IL4 Bj— i_t£” 3 L_sej>.Lj 4 _£3JU23-4 U_u^VI 3_S 4 t^ill d<—il£" 

cjLq^ cuMj 3 ^-1 3TVI 4333^ JSLtTuJ 4 _LB 3 ^e _4 ^Ljcj^VI 

3_4_*_i 33 ^rBlI 4 BU4 (SU 2309 - 2311 ) 1j«<<i^ Bjl 

3 ^ AYAtO c-^l 3 3 1 3 _JLc) d i^s'i 113 BL_tfaI,l 3—4-4 3^— 1 (^ *tV) 
4 ^> 3 ^ <—BJGj ‘( 4 -jY , V 4 _j>-3III 3^?e_JI t (i 33 -^ ^ AYVtA 

^3 JlJI 3_B_i t^. Y (Jj loi (cLc_jJ3JL4) B Ju^.13 3 —4 » UA 3_4 

(E-bl : 3 a)3aoil 3S L> -t-uAA£LII 3 <^»ll 3_i>. Ujjju ^i 33-i 

4 _U3JLII 4 _U3_L>JI 4 _£jv 1 3]! 3I J__5ej 3_J3JV «Tij 3 Ur. CLt_p- 

4j>-I ai ^j— 4^ 3 lr. 4 j tT->3VI C—J3 i_u_i_4 4 —*^(3 (3-iLu i_uVI 

Bj-TLBil (JAUw mi (3jlJI 3Jlj^ 11I 3«^r. 3-lc. t(l B^V3^^!) 

. J-^VI 3_lr. CJI3 —a_J£ 4 _jVLj 1 ^ < <1 B*i 4 _343]I 

(E-bl:3c) dJu>>j-4 3 _ l >«- 11 ,I 

4 _L» 3^4 3_4 43-^?(SU 6403 ) 3^ BV <4 33 ^?t 3 ^ 31a_>- 3-^ 
3-U-4-U 4 _u 3 JlII 4 _aj 3 _l>JI 4 3]! BlBl_?e_ 4 J (E-bl: 3 c) ^1—uil 

3Jl^cJ -4 4 —^Luol Cu—4-> t 4 _4L41 4 _ usJlszjla 4 _TlC. cij—Ia_> L_j3^4 

3—4 JL-I44 (SU 6385 ) ^ U J3 Uj 4 _bIB ("< A3]! 3— 3 3-^1 

J .3-41-03]I Jaai 3JI V3_t-^3 4 _U3JLII 4 _U3_L>JI 2U3I3JI 


BLAU 3 _(—t-u.4 ( 3^— 1 3 > tilA I 3 ^ U11 3~ 4 3 < 1 11 31 J—^-lII I iJ—A 

ciLh-^j4' ^>^]' LrHi cj-44' 

^ AYAt0 £-L_BjjI 3 lr. ^_B 3 3 "ill 4 -BjI <«ll 4 ^^- 1 3JLI (^Y , V 
< 53 ull4 UB uu I ^ } t Y c-^l B 31 3—■4 14 a_s 3 *»- < 11 _t-u ^33 ^ 

^ A Y V 10 B S 3 1 3 —11 V 3 t^> 3 3 < 1 11 3^3 t.*ii B1 <^ 1 11 ^ 3 _< _uu_4 

^3T(_t.u.4 3 _u_Bj 3 _Lc I—L 3 A) 4_tALll 3 — 13 ^ 3 ^?c_lII ^U <,, 33 _£ 
3-4 3 _Ll 4 3 I Jl^. -* 3-^3 t( Ur Al l 3 ^ 3 —TL BLAll 

^ Y Jl_*_ u 3 Jl_?c_l1I 111 3 Ir. 33 —III 3 — lA>*I 3 — L 43 3 —ae->. 
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(fr • n /-*\ irv ^pt!) ..Up ^piEil edUVi ^j>^ 3 ! <p3Vi 


^jjwi ajjUc o-^ei ^(Durand 2011, 328) j}LJll 

(jr JLc. £j_Bj j 4_£Lrc_LI (jr Jbw| jJI (^-Lc. J) j4f- JjJlBwI Cj|3 

Cr^' ^'j^' j'j -^ 5 (g > A ^^0 E^J 

Parr 1970,) _>}L_Jtl j^u JjVl p>-^' j^djf <^4 ->j-ou 
1 ^"mjLLq '°(365-6; 368 fig. 7: 104; 370 

Durand 2011, 329; 342 Fig.) j^L>JI a_ojL 4 jIj^j 
B l Mill J. —4-4 ^JpL-u±A 3j ^—JjLB ^ ^ .(7. 27010 P01 

E. j^L_4l j_ju dj^ (jj—BJI (E-bl) ^ <41 ^l_4i 
pLoL* cE> 13? dj-^ (terminus post quem) j-ojlBB juu? 

j! ^c-jjluil Ij_& (jj 2 | ^j|jj_au (jl_3ij| (jl_j jlxjvjJI l_ 4 -& ^LU-ulU 
. jl'L—JU J—^ JjV! M Cr^i "*J) *J d^^ pE-j ujJI pl3 £|J) 1 <> 

(SU 3733) 0 ,<EF>,tl (^j)l intI 

E-) ^-LlI! <__jj—o* 4js-U Mill 4 B j U11 £_BB 

^ E J 4 B Arp (E-bl :3a) ^Lj_JI 4 _E.j -4 ct—* 3j (b 1 

♦ j3 Jlov ^J! 4_i_uBLpL4 j. jT. 4_jjLte_ 3 (jljl Cj 1—C.j_$_5e_4 

1—4 Bj. BBfl ^_31 C- < — le .Vl (jy-^C. CjI_C. j_4^e3,l 0 JL_& £c_JjlB Jj_*J 

. J^Ejll J-JU £_3 j 3I (jj-BJI Lpljij ^-oEll Lplji u*-o 

(jr lc L 4 - 4 I 4 <J3 (J-\"(» E4 (jr lc. JllJ-t! jJ 1 c. 

j— jIjJj (b : |Y , \ 4_owjJ 3|) _i_uI JS[ A ^ E. <_3jLJwj 

I Jl_ 4> JL&j —.*0 t^_£ Jl_jJlj>3I j. ^_JI Jj_aB (j: |Y , 1 4 _^.jJ3I) 

Bawden) £p— 4 ^> 3 I j. .^4 1 a 1 < n 4 <—sjEpj3l p _4 31 

et al. 1980, PI. 64:15; Abu Duruk 1985, 59-61; PI. 
59: 1; 60: 1-2; Abu Duruk 1986a, 33; 35; PI. 54; 
<jJ!jl* ^ 1 <>n ?j .(Abu Duruk 1986b, 75; 86 : 47 
J. Zorn)j— jj-BB (_.<_ ( j r _il !j ^ 1_ 31 JI j^L_j j 

(j_u_4L>Jlj ^jLcuil iy\-j L_4 BjJiBil ^21 jj-*3 ((V * * ) ) 

^Jl_^J ^ a fl ^c_jjIbJ! Jl_jJl>iJ t ^ ^!l ^j—« l) - ^ 

(jy-S $:L_^_u c_<-i—cuj dJLijj 4_^Ju 4_jjLitjail j^<-u£ 2 l 

. ^ jC. 

^1—31 4_<_u!j_i ( _3 _j^ 1° (j—4 j ]n \ < 11 Bj. 33II ( _ 3 _u jj 

.(a : t_jY , 1 4_>.jl!l) 4_ jjJLB.4 j _>.j 4 £Lj_$—<- uj 4 _^_lB3_lxuo 

4£Lj_^_ ljj 4_j_Lre_Lc ^j|jjL_ 3 tJ (jljl BJ^_C. ^-31 4_bLuDVlj 

^>i_<-^lI l— 4 I 1 .(d-e :t_jY, l 4 __^^JLil) 

.(Parr) (X-XII^ ^c_jjG c. ^jl_2j j—jj.^"i11 (^ 

.(Schmid 2000, 97-9) 


4_4 7 lBB_cu_4 CjIB I 4_uT 4_jjLB_4 l— ^2_jj (21 

4_jiliiil 4_cj_$_5=J,I (d : IT , A 4_^>.jl]|) 4 i_u^£L*_c 

jjJutil ^5 .(Schmid 2000, fig. 30-37) u .. Bn 

( j_u_Bj ^Jl Jj_juj Bj^_xiw^L! 4_^j1 _ 4_jjlit^ Bj _ ^u£" ^ lr. 

«Bjl_lC. JL_UC4)) 42L>.j_ 4 Cr- 5 ^' cA-? 

.((Tholbecq and Durand 2013, 210, fig. 7: E 

4SLl^-^o] I CjIB Bj. » B 1 1 ( j_c 4 _C.j^j?c_4 

4 4_Cj_4J?e-4j (g - ^ i lY , A 4 _j>.jJJI) 4_tojj£L*J,lj 
^LjJI (f :IY,A 2L^^1]|) Ij^B J^Vl 

— >» I lj I Cj J_^>a . ^ 1 — 4-j-i S 4 jUj < 11 Oj. Btfil Bj. j 4 1 Ij 

4_Jbwj_c Jj-su 4_l^jjJl1I LjLBjJI 

^ i^L .((E-bl :3c; SUs 6385, 6414 *LlJ 1 
e.g. Schmid) jj-BBjJI ^ ltH'J ^ ^ m 3 ^Lc. 4jL3uB 

^LlB^s 4-3 l-£>[£ j-^£- g-ju (2000, fig. 131-133 

_^>Jl 4_J_LJJ JlI^J! d^_.BA! L-jl _ljjJ j lL-O—XXJuS ^c_jjG 

PI. 0.8a: : 4 _jn.^ 1 ]|) LajlcIj^j oj-j* ^>-^> 1 ! 
oj-^' (Schmid) Bjj^ ^Jl (1-m 

CjLsj—tajj^j (jr _Bj|j (jlh_jll d—^ dj^ OJ— 1 

Schmid 2000, 27 and fig. 73-77;) 
ciUB .(Tholbecq and Durand 2013, 212 fig. 8 
(^5 J~ L3L i 4_jLs . (jr 3ljVl Jl£L_jd d^“ o-d 
4 J U J < 11 4_jjlie_Bil 4 _jjJl 1I 4_jjlie_Bil 

oj (4 (_ 7 -3! <_ 1 ^33' _a £.1—4.0 1 jl_£^B I I 4 J 1 mi 3)~ 4 31 

.^jVl (Schmid) 

4_^>. G—^ ‘ E>.j-udj (J_^l 4 BUH 4_J L>. Jl_*j 

d^-3ioj d-^ dj^^ 6 j-dl (jj- 3| d^ 3nVl »; o. < <3 

4_*JL3a_4 4_ 4oLj3 4^3-4— l - u 1 ^i j CjIB Oj^s>. 

Gerber) ^ j!>o>3! 4 . A n (a :c_jY,A a-^^lil) 

e_sl cjIB (3-BjlJI Bj—u-^j3 Eb^jIj .(1996, Pi. 31: K 

4_ Lcl^dl (SU 7752) 4_j _3o (e *<-oY ,A 4 _o^.jJ3I) 4£!_j_4 _ <~u 

(jL_3 4 3 >—.(E-bl:3c) £LGj3! 4_JL>.j-4 

(f :^Y,A ^yj!) (TA 9900.8) Bj^ Jl^L^Vl 

4_JjJl4 3)— 4 Cr3LB Lojo^ 4_i_u j£3l!!j 4^j4 <<itl c^lj_^>3l CjIB 

(Durand 2011, 337 Fig. 2: 10228_P05) j-i^3! 

J_aj (_y —jLjJI Bil d-dijl — dj*^^ UJ—(jj-3j Jj_*Bj 


JjVi ^o 2 i! - vv JMU 


M 


4_i_Bj>3I 

£lB-3l 4JL>.J-4 

4-L4-Ia] 1 ^-4^0,1 

(E-bl) 

nil 4 —l 4 -Ia 3 I 43 EI 

(E-bl) 

5U SqJI 

EEl^>E3! 
BjJw Oil 

E-bl:3a 

dsljovj (J3_BL (j^£- CjL3u_l4 

J-X_J_aB (J L 4 BJW | ^_4 Bj^UL-UO 

4 Bjh>j3l 

. 44^1 p3 d^f^O ^3 Bj 

** * w 

p_tB ^3 j Luj-^w c-oj 3 w cj L3uB_ 4 
jGtB-^l jLtS 

4 >Uj-Bil Jlaj 

(C 14 ‘) i5j5LXI 

4 iE t <II 

E-bl :3b 

Bjl4^.>13 4_o1b 3I a^Luo^l 
L-£i JjLtf2>J-4 J-4_4 . 4_Jj31 j3 1 

4_BJBBc_ 4 BjEtrtJ 
jLHI ^ 1 JiB&B-t-u 1 CjL3uB- 4 ^4_J_4pj 

^_oIb 3 ! jjlj?c_l 1 I .a_ u^B _4 

.^j BB 4 .(SU 6381) 

Bl—^ 

(j^JI) 

4 iE 1 <II 

E-bl:3c 

BjL4^M3 a^LBsVI 

eA4' er^ 4jp|j3l 

<—3JjUDJ- 4 J-4-4 .^0J_L>3| 
.pBj .^Lrej^VI 4_BlBie_4 BjL?e_?eJ 
.jl_3l JlBcB_<_u! CjL3u_l4 

dj^i j j—re-Lii ^ij 4 i .a .^><4 
(SU 6393) 

J^LJ .1 UjLS 

(jLiOJI) 

4 (B..i <1^11 

E-bl :3d 

(—SJjL^J- 4 J-4-4 .ajjO?tJw BJl 4 -^I 

Bjl_SCJ>3lo 

a_£ JJ004 

^olj3l (jEj-BJI 
j^Ell d-^ c2li3lj 
i^yu j)B<llj d^ai- 4 -3l) 
^UjBEULl! ^dj BjuLaJI 
(pU>3 dJjE a3 jE_u p_4 


.(E-bl:3a-d) ^lid! d^'j- 4 1 4 (E-bl) :Y Jjj^3! 


cj!jj_Ba _4 ^_4 4 _bIjjBa _4 4 _ojLb _4 jo—B ioj .(E-bl:3c or 3b) 

BjJ l B- U Jj-*B L^jI ^Jl ^_JLuo ^lj-B-31 (jr _£ 4 _£jL3j-4 

dj^l u>dil j( 4 !vLjII d-^ dj^^ U>dil d^EE .4 jU utl 

. j!VL_4I lJLjlj 

a Uj <,,.!! ^_}|jVlo 4_^»j)B a 11 4_ijLB.4 ^ 4 3 

3 )j—Bil j-3^1 j( clr^ E 4 (Schmid) 4 JL>.j 3 L 4 j-»b ^^^-Bil 

j!vL_3.I jl_aj dj^^ UJ— 1 B .^>b<4j jM_JU d—^ cj— ) EJ! 

d^-331 4 ^ ^IjVl ^jl ^.1 Jjou .(Schmid 2000, 23-4) 

1 ^ n 1d - ^ ^ ‘-43 4_^5tB3,1 4 S!j 4 1 11 11 1 ^41 j-^eo j—- L 4 B B (jj-BJ ! 

Schmid) jj_Bjj3I 4 BE< 4 (c :Y ,A 4 ^>.jJ 3 I) 44 jB~ <.ill 

L^jjjo jj^b (2000, 44, fig. 10-17: 106 

LovLBj j—pju JL-aB C-c_j->. Jjl_L> 3I 4—4Jj) {^2, .^J4_L>.j3,I 

c£L33£j .(Loreto 2014, 297; 301 fig. 9) Lik-P L 3 L ^4 
Gazdar et al. 1984, pi. 70,) _>jl ^4 ^jIb ^jjlo ^13 ^ 

B^Ljv CjIB 4_B_j_4B I 4_oT 4_jjLB_4 .(11-12 

(Schmid) (a :TY ,A a-^^iil) Bjjj^j 

Schmid 2000, 8 , fig. 18-) aUj ,.,41 ^IjVl ^ a_pi!3! 


a_3!jl 4 <<iB; ct ^j31 d— 4 E3Lj 4 BEUI ( a— ijjB BjLc! 

(E-bl:3d) ( _ r _L^Vl jL3T d^ 

(^jL_4-aJU ^_jjp3! a_^-.Bp|j 4 jj U 4 B-LJJI (jj-E. d^3 cjIjLII 

. ill d-E^I-i ^j_B-Bi,l ^lj—Bil^) 4_oL_3ujVI 4_jJL3Ij 

CJJ 1 BL 4 I t(jr hX\ 4 Bjloj a_^LuDVL ((^jI^JlBJI d^jJU 

dj^l uj—d-dj'/cdEh ijj —'Bil G — 4 *qdj»gB mi VI 

t 3-o>3 .^31 jH j^-aj c:^3iB3lj ^_ol3il _ail (jj-3j jH d-^ 3 

CjIj—x_laB ^ ( 14 U er J3J j 3! ^—jjjBil ^—3 a_jjJu>3l Cj^EjJlaBJI 

j^^LLaJI c *\ &bb ^ 4 oj .(E-bl :3a) 1 4 _os.jL> 3 I 4 BE < 4 U 


Bl_oiilj ^Ul a_«: 11 4_4a_uil Bj-Biii] Bj—-L4-11 

( j_4 L^LcGo 4 BhiUl dJL 3 jo aJjj^_4 a_4 JlBcB_^u_4 Jlju CL<_jjrc_i 

.^J_BB_4 ^ (JJ-3| CjI_3jB_4 


(E-bl) jU^.r,Y 

(CxjBjjB ^JlBj) 

(SU 6393) iU3l 

^pi oj_ 4 £_£lj, ^ I E ! I ^ ^Js I I -L_A . < J < 3 p_4 (—B 3 ^ \ 1 13 

£El 3 ! d-^b- 4 d>^ (E-bl) ^^lju r i_ 4 i a_ 4 jUii a sum 









































(fY* ^ ^ IVY 3-^ 1 - 2 ! ^4-^3],!) 4 1 - 4-2 I ^jLIV! ^ a 3 -«.<- 2 I ^33 V! ^-33-112I 


Ml 0-J>2 J^J-tXLd (3-^( J I J^jU-U (II Jj-jvj ^JLC 

321 3 — < C uj 3_£2 ^2 2 i 2 j 2 >*i cjLi^LujI (SU 6375) 
. j2>3_2 |j^>j(SU 6361) 

^ c 3 A,< 2 ! 3 I! (E1/E3) 3 u A ,42! 4 _«LcjJI 42!j! cijf 
(SU 6358) ^jsej>JI 4lo M 3 IL 4 3 I— 3 ej>* I 3 4-ujj-C. 4_lqL 4_3_lLs 

Sjj_£JJU 4 _ 3 . Ufl LjL 3 _u 3 \,^r, a j j t_jj_L>JI ^j- 3 } j_*jI 

(SU 203) ^ V <>>!! ^l^j-l! J3 <<>1 4 3 j Ull ^jl_a £_ 2 j ♦ I— 2 T 
Eb-1). (Hausleiter in: Eichmann et) 3 ; 2 ! 

(SU 6360) 4 _JUjJI 2 Lu^jVl (al. 2010, 119-30 

OL) (jlUfi miVI ^y<-t-u-A ^-^vjV! ^ If- ( _3_I— i_2 0__pt_l 

4 3j/>> i LjIJlj 2L23 3 If. (Jjl-j L_(E-East: 1 

Y , ) * 4_^w J-UI) L-^a 3 a £_2j 4 _jj^?ej>. CjI tfu_Lo ^21 4 _ aLusVLi 

(TA 10277) jl-&L jJI 3-4 3 —(A Cj-c- <■ 3 A<5 jl^j .(a—^ 

TA 10291 j TA 10290) 3-^322 323 —.-A ^21 4_aU2VLj 

.(SU 6358 ^ 

(TA 10277) j i <itl -u^L2 

j^—u±a i j ) —a (TA 10277) j j 311 jL4>L_ti 

3G <<i!I ^j —>^I (jj-£ 3I/j- 3 _i 4 _j^>Ljj jJl*JI 4 _jj^v ^_a j 

:AL^ 2 ! ',0 . f EoY : (dr J!^ (dr JKi! gUSjVI) 

4_J I ^ 2 ! 4—t-lf. 3 j3LJ) 3(11 ^-t-tTaJJ .(Pi. 0 . 11 a * 2 Y 

4 _ijl_fl^o ^21 IjLu_<_uI^ >(1 3 U j .nephesh) 3 -ta jla 1_2 

^.1—C. JSLtTuJ 4 _J^JJjua 2 l 3L3 3 <11 0Jl_& -^J) »" <LljV 1 

. .Al— 2,1 <J_j-a ( j^j_«L> 2 I 3 ^—>3*31! l_« Bj. 3311 ^ 2 ] 

(4 j U j: 11 j 4 _j_ 2 jV! ) (^ 3 -^.VI ^yu 3 3(11 3— 4 ^_G 2 j 1 <2 


(jr _a jlal 


.(1_JL».V j2aj|) 


J-SI jj ^r. (jlj t(SU 1782 ^ Ij-La J—Cj-i 4_^vajw^i 
(E-bl) ^-LJU^ jIjl^J! !j^> j (J ——II j-j— u 2 l 
jl jl^>JI ^jl ^j2Lc (Jjl-j jl jl^>JI J3 mi! ^ * , Y * U 34 ^_JL2lj 

_ (-2 I £■ 1 ( ) 422* Ju4 ^ya _3j I I Jj) » ^ 31 mi 11 ^'^3_oj_4^ 

^1 j—? 2 J e 3 j 22 l ^ «Mt?!l a Mil t(SI 2 1731) 3il 

jUsejUj (j^-hykl] ^J—CjJI ^j — 4 4232 JU 4_^j23ll LjI- 321 ^j>> * ) 
Jm ui t(SU 1847) ^?ej>«il 4 U MljILc ^2} 3j-_uu-^ 

(3 43 J 2 3^.3 I<c ^ (SU 6366) 3^ a ~>» 33 _s jl jlj? 2 ] mi 11 

(j;j 2 j 2 l 3 ^U -221 4_j|J^>. 2 s 3 _ui> ^21 L$-<j (SU 6367) 

.((SU 1738/1797 

3 <UII ^ 3 J _ <- 2 1 J3 Mil 4_2>.V 422.J-4 LjI_32I j3 1 

3_4 oy-u£ 4_3_l2 ^ J 2 . 3 _lc 3 ^(t—jY , ^ * 4 =»* 3 UI) SU 1731 

dy-xit-u^ CjI2I 3 ;p* 2r. LjL3_i ^ \c. ^ 3 _ 3 j >2 jil 43 JI 

3__4 4_3_l2 /,,| (SU 6830) 4_4-2c2Il4 U 43 4_jjlie2 

^4^ (SU 6830) £_3j 2 jl ^< 11332^*213 ^ njjjJI J—cjJI 

^?2>ij2 Vkij cl U_l 4_»3 p 3 2 ,n 3 IL 4 3jl •*-">.11 3— 4 4_3_l2 

^21 4 _ 4 _ lI _<_u i"/ ja ) 4 a 1 2 11 3 ! 33 ^ I 3 ^(SU 6831) 

3_4 1 I T'^N ^ 4_<_u I j ^ ^L_2-£>^U 3-241 3_4 42 La l_4 Jlj>* 

3 3^11 <-_<_j>* 3 I 0 l_ 4 ^ 2 I 22 LI L^-t-UI 3 ! jlj>J !3 (SU 2726) 
3 ? 312^2 V r i 422^4 33-^12 (SU 6830) c^ 2 K JU* ^ 

^ 3^3 (_<j JL-U 33-1 ^23 <-_a 32 1_4 3 jr. _L_*_i 21 tf 1 11 3_4 ^3 < 11 I JL_A 

^21 2L32I c_<_( <_u2-4 3 -i_tTuj 3 3—4 (E-bl) 3 : <2 

^(SU 2726) 31 <3U 3 JEU 2 I 3 I jlj>JI 4 L 2 (J-J-S cjju >*3 L^j| 

^_ 22 U 3 j 2 ;!l j2e3_uL 4_j_4J?c2il cj!_ 2*11 ^ 22 ° 3 ^*—^ 23 

3_u_4L>JI 33 -^' lP'j* 3 ^! Lsr^\ (C u ) 33-321 

al 3_4 -i 3 _j >*3 3 <*j 1 — 4-4 w aM_jll jIj 2 I 33 —3il J 2 I 3 I 3 

♦ 3 < * 11 j L -cJI 3—4 3*Jl_u 1—4 3 lr. ^-L_a I 


4 j l^^ I 2 3 ~~ LjU ^^ j^>* 1 —23-^3 1 11 «*<il I 3—^ 3 1 ^ ^2 

jL _22 4 _l^j >*3 3 2 3 jubl_ 2 ]| 3-J3 • ‘2 34 4 __p*jL>JI 

^4 < nflll3 U (—<_L 2 I -l_l$LlC- ^3_i_uj 3_4 <2 j _3 lr. U2—tTu-j 

Ll^jI 4 ^>*32I 33-2^-j3 ^ 3 ^-iL 2 u _4 3_uLuo 3J2. J2-uij 33-221 
3L<-u21 3_a 13II 3 ^ 2< j^>* 3 j 413 3^-t^le (2 ^4 > (3 3 lc. 


3 2. ^j2>* j_ 2_> 2_p*j t_<_LatJl jl_2Llc. <2 ^ ats> 33^*3 t2 ^) A) 
Hausleiter) j -2 jl^123 1 <>2 ^2 3 c(\oo\ TA) 

(in press 


3—4 3 _j 3 _l>JI ^_ 22 ll 3 (SU 1775) 3 ^_i jl 22 U ^_ 22 ll <323 
^ 2 tfj 32 JI 3 (SU 1775) 3—4 <-_j 3 _l>JI 321 (E3) ^- 33 !! 
c.< 2 a 4_222,l 3 _ 4 <-^a 2 ^i 4 _j_Ll2 3 ^L_j_a (SU 6374) 033 -^ 

t (TA 10856) (UGAMS 13426) a_LuJI (U) 
3 ^11 3—3 3 oi »11 ^—111 a 11 3— 4 (R* Neef) 2—^ o — 4 ^*^>- ‘2^j^ e- 32 
Center of Applied Isotope J_ls 3-4 JJ 23 .(DAI) J 3 JI 
^c_jjLj .(Studies, University of Georgia, Athens (GA 
calBC VA^ -i\' :3j-j 21I ^jl 3 .2350±25 BP :^AX\ 

(2a range, 95.4 % probability, calibrated with OxCal v 

4.2.4) 


JjVt fu* 2 l\ - YV JM2I 


E15; OL £—> 31 !) 3 -o-uj JSLjxj a ^2 <11 3 JL 4 -CU 4_U_^u 22 j 
33 ^ 3 ^U_uVI 3 lr. 4 _j_u _4 4 _jjI_ 4_*_4 LjI 3 j 3 .(E-East:2 
E18/E19) ^ 2 ^a ^ 3 ^* L^ ^3114 3^2 

.((E-b5, OL E-East:3 3 ;.ll (S 

(SU 1731, OL E-East: 1) 33^211 

(JUs* 3 _a .2 ^4 3 I 2 tfll Jjjc—loj 3 \c. o J 3 VI 33—21 32 } 
U_ta tl3l2l 3 I 3 — 11221 33—21 (J^U>* ^jL_al a 13 —3~ <- 03 ! 

32I a3 *j 3JI2 r, 1 a VI 33~t—<- 2 1 l*A —a 3! 3 ^4 11 3— 4 o^L—2,1 

3 _ 4 .4_U3_3*3 (E-bl) 3 —i-2,1 (J_j >*2 4_2^i2,I cjI 3 — ^<-*21 

3 - 2 J 3 I 32 I 4_)3_cu_2I 3 I 3 -jlj> 2 I (J 2 >* 3 _a l_4^ .^l_4l(-A^U 3*221 

.(oM_ci Lora 3 - 2 : 1 ) (E-bl:3a) 4 _ 4 jjl 2 I ^L-l 2 I 422 * 3-4 
(SU 1731, i.e. SU 1778) ^l^l UU 2 I 3 ? 
Hausleiter) 4 2 ^ 11 « 4 __u 2 j> 2 » J—pLcl L_jL 2 3 \c. cj 3 ~^*l 

4 2 22 VI 0 2 £_»2 3-^3 ((in: Hausleiter in press a 

c2_p* 3*221 4-1 3221 ^l£j 2 l 4__a2_4 ^J^t- 2 * 3-4 4_ul_4 33 H 

Tourtet in:) 533121 4 _jj 2 t 2 l cjL_Lu 2 I cj 22 *i 
3 -^Ll 2 I 4 _.J 3 a 3-4 ^ 2 . 3]23 .(Hausleiter in press c 

22 ju 32 } 3 _i 12 ! (32V 13 - 2 * I 31 yu L 4 53221 32 } j> 3 _*j 3-21 
4 5221 L_jL 2 3 _a ^ 22,4 J£—^ii_i ji2-211 J—2 (J 3 VI 32VI 
LjI _2 3 V! Ij > “' 4 _ul 2 _ 4 l ^_ 3 l 3 H 3 _lc 3_4 421^ .(E-East) 
3 —a 32 ^2 421 322 * .(OL E-East:3) 4 _uL 2 _ 2 _l^V! 4 _ 2 * 3-11 

3 ^3 ~21 32 I 42tjjG 3-4 Jal ^jSL^uj ^_4-3 cJ,I ^c_jjG 4_ul2_4l 

.4_2L433J! (J.3 

:42121 3! jubV! 3 _G. Y *)) ^12! 3 _a c__<_j_22I 1 $c .I CJ 323 

SU 1738) 3 5j 211 ^ 3T(_<-u-4-U 1 - 22 ! cjL-Jl^- 4_*_i_u 3 : 

. 3-221 3^3 ^ 3 _a <—<_j2_2I cj 1 j 1 4 c. L 422 _<-u I 3 .(/ 1797 

3_iL2_p_ ljjVI ^c, 3 J_lu-4-U 4_jjL4-*I! 4_j_2! <_2_22 (3222_ljj !3 

LjL 2 j 5 n 3 .(E5 NE / E15 ^- 3 j*ll) (OL E-East:2) 
j 2 t -3 .(OL E-East:3) 4 _uL 22 g_uVI 422*321 ^_j 2 I 3 21,1 

. 4-u_1g>JI cjI—o 22! c2bjI cjL222! ^-l_a 41 I 

(E-East: 1) ^21U<o^Tl ^q^luA ,I 

(fY, U ^* 32 !) 1738/1797 31 *^ 2 ! ^Jl^l ^ 2 L^ cjl _2 

3 j 2_4 3 ! Jl^s.) 4 1—21 4-221 3 ^ 2 - 2 sj l—4-i 42 jU 2I dll 2^*221 

12 ,n 3 IL 4 32 I Bj—ti-Ltfs 5j2c_>. I 4 ^ 3 < l_4 V 4-i 32222 3—4 


3I21 33*211 3_i L4 53221 321 .*3_*J3 (SU 6393 ) 3 5 i 2 tl 
.(f-h : |Y , A 4 _>-32! 3 3J_l^I_4 3_ 21 !) aV_ 2 ! J—^ J 

(TA 5077 . 129 ) 53^21 4 <J 4 2! ^222! ^12^ 3^ 
2L^3lil) (SU 6393 ) 3-4 53-^* ^22^ (i :c^Y , ^*32!) 

4!_ 2 ! oj _la 32! aj _ *j _( 2 ! ! j_ & 3! <2 j^*- (e :<—iY ,A 

.aM-2,1 J-2> J3VI 33—4I! ^J! ^Gill3 (E-bl: 3 c) 

L^j! 2 4! 4-2 3— a 4 —J 3 L?e 2 ! 3 lu 52 ! 3 - 2^1 3 1 ^3 51 ! 3 5 ! 4 j 

( d :iY A ^*32!) (TA 9918 . 1 ) ^Uj^I 5 jl^ 12 ! ^4 
3-* (g : fY A 4 _^* 3 il!) (TA 5077 . 33 ) 4 _ 2 UJ! 3^12113 

4 _j 222 ! a 2221 3-4 j_*j 3—22 ^2 4 _ 2 La ^_a 3 ^3JL! 2 _ll 

jlju ^2! 33-21! 32! ^32 32! (E 16 , SU 2423 ^3!!) 

4 _r 2 a_t 2 ! 4 —aL>J! dill 33 —21 3*2132 a3_^>*3 .U .aVl— 2,1 

33-^* 3—^3 (e : |Y A <: '- j:w 32!) (TA 5077 .Ill) 4^j4 < 21 3 

3I2,! 3-4 ^ 4_a3-*l! ^u-ij 3_a 1 ^jlr. 3*2^. 3-22! 42J3I0 33— 

Ji3-2 32! 4 _jjLie 2 l! 3V! 32 *) ^—4 (D a_akiii)(D-bl) 
3*^*13I 32! 3 -j>*gJU 3^3—^33—21 3 t! 3_4 32 2 JH 3322! 3I! 
(aVI— 2 ,! j *_j ^_i!3I! 32! 32I2I! 33 - 21 !) 4 _2L433I! 33 "111 

.L2jT 333212! 32!32I! ..,^->3 .(Tourtet in press b) 

a3 *1 31 3 5 !4j (SU 3733 ) 4j_l^ilI! 4jj _211! 4_3jU (jl-2 

terminus 3^*21 (^yl^ aM_2! jlju 3II2I! 33-2I! ^yl! 

.((post quem 


(E-East) aaEiH) ^ ,r 

n (32 ^U_u3La L2I3J31 ^12j) 
Y* *A ^L 2 ! j 2 l 4 (E-bl) 3 < 2 ,! 3^3 2 4 3 U <11 j 3<3 ^4-1 

(Hausleiter in: Eichmann et al. 2011, 85-88; 
Hausleiter in: Hausleiter et al. in press a-c; see 
J-^ 3-4 2 V-G (3 j 3 **i 3 —^- c_c_j 2 _l 11 ! 3 a miI 3 .(PI.0.6a 
dlj—JlLi ^11424 (OL E-East: 1-3) 3V! ^ 22 * 3 122 ^! 

4233 2I! 4 ^>*!3II Ljj!34 jl 2 - 4 -i j!-l_^* : 4 _ 2 L 2 ! 4 _(_^uL_uVI 

(E-bl) (SU 1738 / 1797; OL E-East:l) ^^*11 
2 <^"3 3l_L2L4 3 - 2 j 3 .(SU 1731) 31_2U jH—lj±a y lc. ^_ 2 j 

1 4 ! ^ 4 " ("3 ^ ^ 0 J 3 Uj 3l la 3 — 3 -L 3 3— (E-b 1) 3 mHj 

3 L 2 T 3 .(OL E-East:2) /\ (OL E-East: 1) 32 ! 


^ 3 —LaLi ^4—122 . —J 3 —a 


< < Jrt Pftl 21—4-4.1 0-4-1 (W) 

Wilhelm, Bamberg 




(fY* \ \ IVY j_4Lll (4-<-ujJU) 4 L 4 -U dij-lLl I ^jLIVI ^ aj.«.<-uJ I jj3 VI ^-jj- Ju.1I 


(SU 6360) 4_j_<Jjj VI jl ja _ a 4_jL Bl _I_BJI ^Jl 4 J7i LjLBjJI 

j_4 JL.JU (SU 1731) u B (Ml jjdJll 1_<L 
j-£j3 UBj£J(SU 1771) J ^j^JI ala^VI 


terminus) j^jjl33 <—aj23i j_4lji4 j_aj <dJ jSLjiJI ^>jl_a 

ijfi qiUj 4 Blrdl cjL_Jljui]| ^c_jjLj £_« (post quem 
<JjVI jj—BJI ( J7 _JI jj—su ^jJI (OL E-East: 1) Up < nVI 

♦ jl 'rrBlI c__<—ujBJI j^j If. ^Lda aV-dl Jlju 


jj_UI Bj_<diJe _4 4 j / j E> 4_3 -lLd LaLBa i^y If. j. "if. j_BJ 

^ckil BJIjl 'SlAa^ JMJw (SU 6359) 

3 jl£j _4 j_L 4 _iBaLL _4 c^_l3jj (SU 6358) (OL E-East: 1) 
jl_*3 ^J\ jljuI £_j3!jJ! (SU 1731) <«U 

4_B_lL ^ 4 ~ n j I aLaBauj ^L-AjIjlLoI j _4 ( 4 —CjJLa Baja^jrt _4 

j^la— <>« ed>>II Cr- 1 ! l£>»-l 

0 -SJ (E1/E3) (a^LoJI) a^l^oJI (SU 6362) 

^ AYVA3) ^ *,Yo JaLu 1 4 J L_ qIa ^LBBjl ^ lc. 

. (j^sjJ I _<_u jj 3 

j^jse^>«JI 4 _uJ 3 j| j-da 4 _JLus aj-J>-j (J1 4 BaL 4_i_<-uJjL) i c| 

Lora,) {jr - u -ll Bj_u£UI dal Ait I £—4 j— 42 **VI ^JLojJI 

(3 si (j—^_<JI _ uLt jj_s ^ AYA,Y) LaIj-* <_u _4 jL_s , (<? V c. I 

(E-bl)^il JJ.jl. 4_jlsIjJI 4_ <-^<11 ^ j3_<-u-a j—4 

J(-<_U-l I (J B Ml | 4 JmU 4_BjL LjL 3_1 ^ If. J "if. l_ 4 ^ (A * , Y __1 

Bj 3311 (J it a\ (jy-^l ^-^-jVI er-^” (SU 6360) ^ B j UII 
^_3Jlj (SU 1738) ^ B iLII B Mil Lj 1 a i U 4_j_LcjJ! 

.(SU 1778) 

(OL E-East:2) ^jlUyi ^^LloX i 

4 Bio <<;U Mill O -4 4 jUr. Cjj.B mi| 

(SU 1819) c b A,<^(E15)^jJU ^(E-East) 

j i i b ^ i j-i v i j, ^ ^ ^jsLjuj 

J-iVI ^>Jl_A (j! j^-tTuJ L_ 4 _d 4 _xjvj3JI 1 BjtfE L^^lloJ 

£j—A U-S1 < II I^y-JLLA ^J— L ^-S l—4-5 J i ^ JL^> I I B l Ml <4 ^_J I Jllj) » ) 

( 3 j—s ^__jusjj) (OL E-East:2) ^L_uil 4 _Uj^g 

(j—c, (OLE-East:2) ^bb (SU 1827) 4 4 B>E 

BjL^ (SU 1857) JSLJlBj t(k jLflVl (OL E-East:3) 

^_5e^>JI 4E mi^ 3,4 BjLstjw 4 _j^£!_ 4 l_4 L-C-j-J 4 BjE ^j_c. 

<?^4JbwjJU_i ( J - 1 »T l4 b1_3L4 ^j T (-<.u.4 

LU, ^Li^! ,(.^i! SU 1854, SU 1819) ob^' 

cr-^ (SU 1819) J jlj_« j!j^. 


(OL E-East: 1 / 2) ^yjlUj** <o^Tl ^^ILluXI 

Bj-_B_>JI 5\ —4J (JJ-B-H jlJ—II 4_Jljl 4 jUf. t"<4^ Ml? 

OL (E-b5) < 1 4 U <3j- 3 4_»^ljil 

jIjl^- ^ c a A,<H ^ (La^V ,(E-East:3 

^ I l_)l_4J i_Lj —LJJ 4 1 1 ^ ts> I I 4 ^(SEi 6702) 

(SU 5978) ^ B.Uti ^jiLcall t (4 <..b\ 4_p-jBJ! L*_iIl4) 

^j_o 1 < (i I ^ I 4 J I Lj L^j Bj 1 1 c. J 4^ B l Aid I /j ^ Cj JLjv. I 

4_4-t£.Jui J-i—cu 4— 1 1 jJ_u ^JlJIj j—LlII jlJ lj>J 

BjJI^ ^Jl 4 _AJju _4 Bjj 4 - / < 11*1 a B~4 dJLI jJj t4_BjwV 4 _L>.j ^4 

OL E-East:2) ^ jAJ! 

4-ulLp MlVI 4_JbwjJL! ( j —<1 CjJljs. 1 Jl j_jv.V| ( 1 a 

.(La^V jJaBI) (E-b5) Ur ±iX\ 4 L ^1 BjJ^ (OL E-East:3) 

^lj_J| _c 4 <r 4 _iU<^^ j| 4 _l<3ojI L_jLBj ^_Lc. J-'-C- 

SU 6360;) 4_3Jhie_4 j^_ 4 J!^VI i _ ;r JL4jJI 

El/) 4 4 c .I jJI 4 _j_Lj_(JI cj!j^_4-1I 4J!jJ a—Lc. (aY 0 * 4 _j>.jJL!I 

4_u3j^V| <?a_A dcjl^ dt ^ L 0 _ljj a_L 4 J (E3 

4_u3jj^I aa_A ^_^j_4 jwi—tTujj i(E~b 1 ) l ^_Ll11j 4_Lu^ILc 

4 L^jI L_cl <«BB ^J! (aja^Jll) 1 AalalLcIj 

aj—su ^_i!lj) (SU 2302) Bi_tfitillj 4 \ 1 s^Tt a l_c 6jJjl£ 

Bj^us Lju 4 aL_*3 I j (j^u 1_4 j-Lul t E-b 1:3c ^l—uil 4 _L>.j- 4 
4^jciUaj4K^(SU 1733) jlaLj>JI (4^) 

jtf ) Bl mi (11 aa ^I 4_4ja^ LjL u £j) Mill 4 Mill 

a a_ a ^ < ^"3 Vj ^BaL_jaL>JI 4 _u3jj^I ^_ija a^Lc. L_^jI£Ls ^ 4 

.(SU 2302) ^ B <LII ^i—uuX I ^—4 ^_tlil_<_4 jSLjoa 4_u3ajVI 

^ ^ A YA 1 Y ) 4__u3jj VI _(_u ^3 (_<jl 4 _<_u LxJ _BuJ^ 

(SU 1731) ^ B<UII ^ ^T(_<-u-lI c-jj <«<4 ^_4 (j^e-iil mi 
^ B <LII Mill ^Ljj (jj2j >dVI ai_ji 4 _jT ^Jl 
^^^^(SU bSb^^jVl^j^SU 1731) 

j ^j—4 4 _Cj_LujJU 4_u3ajVI _31/ 4 _Ljjjlx3j_4 4_j_Lj1j 

4_Jljlj Bj. B^-. c / j j Mil ^aJ! 1 L mi! alaL^Ul^ < jr JL4jJ! 
4 4 _ L ^j aj-avj t4_Jjs 


JjVi ^o2i! - yv JMU 


_ 4 JJ 4_at^i) 4 _jJl>JII 4_jjsIjVI CjL_5t^l!l {j, _4 4-L5L t TuJ ^_JI 

0 LutLj^j^Vl oS^aii! 1—4f ,(TA 10277.2 ^Ij^l 
1-4^ ^j-adt aajjk Ij^j .(TA 10277.3) 

nps g{z} {y} 'h brt rg 7 TA 10277.1 

-*5(l£ j) ^ o" ^ 6 
hy {n}ps gzylh brt w Ih TA 10277.2 

J l£ j £ L>“ ^ (o) 0 
nps psy 7 brt \ bydw b-yrh-1 TA 10277.3 
/^7w/ 26^ +7 +7 +7 +7 l-hrtt —/w -2 

.rhm m-h -3 

^Jl ^_>.j coj sljJjv aubLi TA 10277.1 
4_1 jIj Cjuu BJbjjv aui>Li Ia_a> TA 10277.2 

TA 10277.3 

j. g mi (cjU) j a j j r. c.<_Li ^Jj ^ <^>4 ^_i_3 ajfcLtiu —^ 
4jjU. (cillll) (j- 4 Y 1 4_u_u (JjLl — Y 
.' ^ 4 _l*_co c_xae_4 — Y 

(j—alj—^Vl (j! ^L_ 4 j- 4 >^U j— All ^j — 4 

I^J — 1 4 4 Lti I I a3—SU VI er JLlJ i 41 < << (11 ^4—A 

(4—il^jj tiJUa^ O”^ ^-3 (jj j^_u£Ll! 

(jyAc. 4 I—a 4 »LBll ^c_jjtj aj_suj c\ I fj ja4ljil (j\ V Mill 
^Jju L 4-4 <a}LjJU Jlju ^ 0 ^l_*JI ^jj-31 4 jU.:!l 4 _JlULi B<tl 

,1_4U Yo * Latjj B a_1 j 14 a_a> 1 Ai5 ^J_ 4 ji 3 _<_uj ca_ 1 1_I 

Bj. ,Btl ^_^j _4 j_c. j^_u£Lll ^LLu—<- uI j-^- 4 j V 4_jL^ dJLla 

. L 4 I 4 ca_j| L;r 3l]l 

4_4j£3I Ll^jI |jj_Bat_4 la^ mi 4 4 jBl4J| 4 _^j>JI j ^Is3 

^JLc. BajjvjJ .1 cUG j_4 M_LLa (Jj -^1 aL_j^ll*JI j-^3 4_bjiwjJ ( | 
L^jiL>. j- 4 (4-jCjJl ‘(ujY , ) ) 4_J>jlj|) ^_4l_4^| 4_JVjil 

(4 —i-uji! la —a jl (jj—ll ajl «<i!l al BBr.VI j_j—lu j ^ l 4jj—ujJI 

j> 

j-i—3uJ 1 — 4 ^ 4 jU nil Bj Ball j-jv|j| (—B_j_jujI ^j_jjjuajil 

BaLcI C -1 \ ( h) L ( x/jJI 4_jja^ ^1 JlstB / 11 VI jLjT dUa ^yJI 
. L_ 4 L 4 J 4 _l4 j^> IVBII (J—l3 4_uji^ 4-41 aLaej-t-o I 

j - 4 ( 4 -jCjJLs 4_4Lc ^c_jjG 4_Lj_<_uj j-jjw^I ji B<ll ^c-Jjtj JlJU 
X*)) 1 a- L« -<-aJI j_l*_i_u ^ 1 ^I *•- 1 ja (^ ^) 


t Bj_J_4-4 jt_3u 4aeJj_<_aJ 4_1J LjJJJ 1 4 4 LaJj-4 BaL_p- ^JLjtJ 

Bj_j_t£” 4_ljlla U^jbo tj-^jllj 2j_jJtJ 4_1 Bcj ^Ju>. Ldal jj 

1 ^<4 j— i-jua I 4_Jjlla da 1 —j I j_j_>J! J_jvjLj 4_^_u_3L J_jvjI Cala 
J—lo <JJ tJ^J>.| 4J J- (^1 3 J *J (4—lj jl <‘<jll (jj—lj (Ba_tja_L4 jl) 
j— j-c lj—<r. L_4aG_4 1 _Lj_4j j <<nVI $.j-^il (jr ^ Ail! 

. Bj— jJLju^JI 4—1 J1 lo 1 1 j“ 4 (^4_JJ I ) (— Bjj > 4 

ju^l Ah 4 jjj <r. Lr ic- laLddl a^dll <J-jlBsj BaLc.1 j_^_4Jj 

JS—3uJ <-LBj_Bae_4 aj-j-^l j-^J : 4 I—4-U j_4 Ia_J>. 

^-jIUIj t(no. Til) jisLjJI ^-LLajil c 3 1.1 J_ 4 i^ 

(Ch. Huber) j -4 4 jlc. j j >4 a_A 1 mi j -4 Bj < <<5 

LaiL>. ajj>.j 4 (Potts 1991) ) AAY ^L*_JI (jr ^ 4 L 4 JJ 
Eichmann j-Lul 4 _pt_u 3 aj 3 il cjL 4 j_t^jJLl) jdjJil < B 4 
a^ A ll j^T 4 j^ ,(2011, 57, Figs. 5a; 6 

mi 11 j—4 j— ^1 4_<_uJL>. 4_jjuaBe_3L (J— <- 4 J ^3j— JjjuajJI 

d—iG 4_jjujJt__Gi I aa_A j| Ia^jv L J_4l3>JU j— 4J , jGLBal—i_u]l 

4_jjj j_^_4Jj IJl-A ,(TA 10277) (jy-Xc. 1 <>n I Bjj <^>4 

aa_A j-^l^jj ,jdjl]| Baj-j>-jJU 4 ♦UBtl 1 aIjLBj 

j— j-4Jjj 4 _jjjj)/^" ill La aubL2d4 4_jaj-^ cjL_»jjjj j— I 

4_Ujj jJU j—^LulII j CjL-coJjjIII j_4 4_Bl3Be_4 <_EI_4jG L^jlj_ 4 ->> 

♦ 4-jjjj) aubl_iillj 

j-ja^l jJI a!>L_i ^_jLLaa 4_jjjj) ,^>Bll aubl _ jJll j— j-4jj 1-4-t-u 

j _4 ajAL j i.il jl^j <~ij cjLjVIj 4_4jLII jl VI ,(^ l^VI) 
jLj-t-oJI la_A 4 j) </> a4 LUa £_4j ,4_jja_>iJI 4JJ|J uiVI Bj tall 

(aLc. JSLiTuJ VI j_LtfaLutjl aa_A 4 _jjI_B^ 4 j_Lqj V , B h^-tl 

(jjj— jlVI ^JLjjLjjj—JlT dJLUl «4_Bja^ a^ Ai4» ^ 4 < «j 1 _ 4 a 

jl ^Lbljil j_ 4 j ,(Barnett 1976, Pis. LXIII-LXIV) 

Ll4 i 1 ^ \c. J—.LC. 1—4^ 1—t-lae-4 aLJU d_j£jL lj (.E 4 < 11 j— 4 

j» ui 4 BjBi^>Bj jGeJil (jjjj) <^)Bll a^_3LJU :dJLia ^j-L 

a_A 1 mi ^ 4 dal a j B i^> t II j— 4 ^j— til I a_A <_La_avjJ _Jail 

Deputy Ministry of) ^L^jj j _4 ja (^>11 j^L 

aubLd)) ^_ 4 > 1_4 jrdj £_ 4 aL! d_p. (Antiquities 2007, 40 

J_LjL. 4—C.J-4-5C-4 ju Baj-JB-jll 4_J_jUjdc_3uJ I ^4V_4J ((jd*J I 

. 4 ljj I j aJ I d < ">0 j 1 ,? 1 1 a_A 1 mi 

4 j 4 » < j31 4 j_ 4b Vl jIj j) < II UB i_u I a_j>. j_l 3 , jliJ) a (II 1—4 1 

^Jjjtjj (4-3 4 _j_ 4 |jT djj-jta laL_u jL^T j3i_Ba (TA 10277.1 ) 




(fY* \ \ IVY 3 - c k I 3003 !!) ^k-b kp-aUI ^jLIVI 3 jj.«-«.uiI 33 b VI ^^j-BblI 


JUu: ^1 


2 * U 3^ jj 


i 3—uollc. L jJ k 


lLJ jJLo 3 k** B 3 3 a I J 3 »3 (4jlB mi ^ < 4 J ^Jjb) 34_Bu_> 

Hausleiter in: Eichmann et 3 -tkl) (^*>Y, ^ Y k^pill) 
(SU 2552) ^kkil 3 ^ ^ (al. 2012, 90-3 

4_jjLc. ^_BjV (JLJLcj (jj— 1 c. 1 _ubj I j-^c. kl_lB 4 _^LusVLj 

TA 10607;) 3 — 4 jjl_u L_k (j-u jJ k ( jr _s 

.(SU 2553) 4_3ukil 3 U <c-ua>b (jY , ^ Y 4 _j*. jlil 

4.u_ au JLrt -1 4—lajub>4lj Jl-I<a]l I Jl-A 3 -*—Bu 4 3 j B 4_i_ tTuJ 

. 3 —4 Juj ^LAJI bV—>J 4-jjj < <i ^j—-4 4_uLoj)jJ! J_uUUI 

(TA 5593) bj_*3 I 4—*_kb ^ k 

(E3 3 El) 3334 I Cy^-i Bbj^>.jJtl B 3 2 "><JI 4_u_au (Jlu>. 34 

3 I «<i! ^ 1 B Mill 43 -^il J 2 lcj 4—3T j j^_u (SU 1718) 

BjJl_*B_4 4_j^5cj>>. £_ks (_ T -k 3 "<f- 1—k .(4_t£jJ! JB mi l) 3 kojl 

♦ (33^3 ^BLkj) £j_4B^ <Jk_BB L^j 

(E-East) 4 kKUl ^>4 a^Li^kJI r, t 

( CxJJJJJ 34-auJ I 3 J 3 ^ i tf l) 

(OLE-East 1) 31 k i a a 

4_j j-kil Bj-jLjlj-CJ 4_auBLpL4 3 jf. 4_C.3_4 -?c- 4 (J—tku 3 J 

t(4_l!u_d 4 —Llc. ^ o) (SU 6375) 3—4 kj^LkBil ( J ^_»ljVI 3 —« 
^Lp-) (SU 6830) J SU 6375) ) .( 11 ) ((SU 6701 

<L_jjJLB_ 4 4_3kj JjJlJw bblb Bj^v c_<—J .(4—1!l4-4 4_LlC. 1A 

( 3 _ 3 -kll 33 - < _<- 4-4 3 — 4 1 ^(PI. 0.13d. b 4_^>.jJil) 

E-bl)) ,^-Ldl (SU 1731 J SU 1863) 

^ ((Tourtet in press a, PI. 12a:e; PI. 12b:b 

uj— ( 3 -i— <-u3 BjJiBi jL 2 VI ^jl_a ^jJ-^ (j-^k-ll j—^ 

. .ALT! j—*-i 

(j^—i 1—4 4 ^ />>!j 4_i_tTu 4_^.jl 4 (j-kJU (j— 4 

4 Mi^keB-4 4 B lip 3_4 4_)j£JU (SU 6830) 3—4 4_jjLie3il 
OL) LjLBj ^U<u cul^ 1 I (J_^iL>ii,l 3_4 ^3-1!j _}L_4jJI 3_4 
4 _k_uil cjI b iU ti 3 _c 4 _jjlitj 2 il 3^—1 L- 4 j (E-East:2 

OL F:4; see Tourtet and) 4 h< mil 4 _BkUi 

j 2 £I 3 k .(Weigel 2015,391-5 

4_^wjJJI) 4 Ej <«ilI 4kL>Jlj 4 <;jBB <<ill c_<_il jj>JI jB <iL_C.jil 

«j— 4 -^jl—t T u -4 3 jkw| 3 _^lJJ 3 *(c-d : |Y A Y 


c3j—^ kjk: Cj^VLj 0 <jll ^jLk J 1 4 f .VI Cjjkj 

SU 6713) 3 !jjl^J! jl^Sj t (SU 6370) ^ki! 3 jB_kU 
a —Jjkil (jr ju^\ (jy -^ Bjj_jv jJU kljlkit! 4_bjJiil (SU 6714, 

4 1 _ )Lu (SU 6363) djl < <iku ^/1 j. ^E ^ 

^_Bjj t(j^e_JI Ml 3 j-£) AYAt U ) (SU 6720) 4_ u 3 o jI 

^1 _ Bjjl ^ lr. 33 Br (j_ul _ (_u^l (jj— 1 } (J _ <-^3 Bj. J5t ^ 4kjk 

* ( jr _u_4-U (j^JI t Aj. U> 11 ^_re_(i I ^k_<-u 3^ A Y 01 ^ ^ 

4_^jJl!I ^1£j 3 ^—J 1 ^jlr. J. "<r. (jj-Bil 4_jjL?tii]| ^_i_u£!i! (J- 3 i—tTuB 

(jBa—ftjj ((4—3^3)) 3—' 0 4 iJ-U1 4_3litiil j i_u£L!l (jBa—AJ ^ k- 

< B An5l L^) ( 3 Jljjl>JI j_(J-jIjI 3-4 4_jjLkBil 

(A and O; cf. Hausleiter 2014, 406-14 4 sum ^ 
jkwhxi 3 ^> 11 (LBA) ^1 lj^_k4 

jkj^4 ( 3 Jl_jJl^JI j^ua^Jl (J-^ljl ( 3 l (IA) CjI Blk4j 

4_JjU3J VI ^ I 3 J1 tk 4 _j (_all Lj 1 4 | 4 (^_J I jILl 1 k- 4-?e-11 

4_bjJiil ( jr ^ J L_4^ CjL^IjJ ( jr Jl Ch—tl 3>j-*B L^jI jJl_u^ 

LjLBj (jj— k JiJ-jL* il ^4-J t(SU 6713) jlJ l^>JI _BL 

jlj_4j (SU 6713) B.UII 3 jB Mill 3_4 (jBa_k3 j-kT 

I ji I 3~ 4 4 3 1 >(-«.u-4 (jj— k 4 _j^j Bui I 4 _^jJl! I ( Jir _S 4_! 

31 J1 14j) Bt?4 j I Jlj>J I 3-4 k B4 j-Ui I I 3 k 31 jL^bil 

3 lk ifjju ^*11 (jjJkj t4 BlBBe-4 <il_a 4__kjJl Jj-k3 IjkT dikab 

^jkI jl (jj— 11 4_kJ l^w 4_^L(Bo1 Jl-*J (SU 6714) j!jl^>J1 


i3j—kll ^>k>ijLi ^ (ill ulj jL ^ fc 2jL_C. jl jljL^. Jluscj 

Bu c-Jj 4jil (j-u_Bj (jj— kjkil 

,^341 (SU 6363) ^jJkil jIjl^JI t (E-b5) ,^341 

(J—u3Lj 3 I 3j-i <j411 1—u^BB jlj_4 JSLbIij ^Jl3| LjLBj 3j-^ 

Bj_ 3>J1 c_ <-i_<-aj 1_4_3 4 __l33cB 3-kl 3j_3 Li_4 4_j 

.(.(SU 5985 

ijpVl ^Alll 

4 I—jVI 1 ^ m j 3 ~ 4 3-4-/3 ^ Bill 3 “ 4 *-LjJl*J1 (jj— k 3 "<r. 

El4/) ^ n il! j—441 3 — 4 3jj—ke_4 ^ »4Li 3_341 ( jr B4)W^ 
.(TA 10274; PI. 0.13a) 3 ^ j^l^I ^3J1j (E15 

(Jl 4 Bn {jr - 3j ^1—4-u 4_kl—BL ( J ^_cl3Vl (jIij_Bj 3' 

J_3 JjVl ciJVl >kljl JM_k 3j33 ^_31 er^jk 

.jM_41 


JjVl fu*2l\ - YV JMkl 


V* 


kjkj CjL31j3j ^4 «uBj (^jJl ( jr _3<4i ( jr i3l jJl ^-jjjB-l! 4 

Cj 1 j— 4-4 (3_jjk 3-c (j3 »j 11 1 ^ * n (J_u31B 4_3_u3 4_4jk 
31jJlj>41 3-4 3UVJJ Cr-k jkc i(juj_ujJl k Ukll (^1 4_Jbwl_} 
^J1 4 1 <»<(lb 3^31*4^ 3^441 j J3^1 (_^-k 3 jl^1 jB41 

31jJl^> 4 3 t -kk fc kk 1 4 ^ ) I Jl_BBjuj t(E~b5) ( jr B_41 Jl-u-uuB 

Jljw| ( jr 3 2-jjJr II ^IjJ^l j-^kB tBj>j^>.j_4 Jljlj 3j-3| 

Jkuu! 3~4 (AVYY SU j AVY^ SU 3^) olj-31 

( jr Jk) 4—u3j4l-l LuJl (_Jj_auBi,l BjjLTt_4 (_jlj_J^l 

^ C^X , ) Y 4^>.jlll) j-^iail ^k_au 3jk ^ AYA i¥*\ ^l3Bjl 
4_ulB(il 4 _l3j— 4il B jil 4_u3j^l 0 Jl_A LjLBj (jjJk jjBL*i! 

.((SU 6832) j SU 6703) 3^ erA^kil <—sj3>Jl 3-4 

^l—uil 4_kj4 4 B^4l~ll BJa_pwjil 4_kj41 31 J*4—^ 
(SU 6706) 3 4<3Ti (4_uIj <il_3 4_kj_4 3LI3 i 4K mi 4 ) 

3 ^—j ^kljil <j 411 4-Bjkuil 4_3 ^j 41 4_3j3ll 3 = 33*3 (jjkl 

3u_Lfl_k 3~ 4 3J) ^ 1 * (_y 1 11^ 4_lS^ Bui 1^ 4_ji 1 4 mi 11 3^_Ji_L>.^i 1 

4_£.j_<3j_4 ^ 4 —5eu>Jl 3k_<_u 3 B-II 3jk?cu>Jl 3 — 4 Bljl3Lk Cj^k j I 

jIjl^. ct—(SU 6706) _1 4_k3<_4j (SU 6371) <Jjk 

. <4 1 3 1 ‘4_U>li 4_33 < <1 11 B 3 | 4-U>li 1 3 “ 4 33 *J (jy -^3 (_yi 1 4 Ml 

3l3J^><i4 4_J3 LBL 4 ) 4 B^V B 3 BB1 4keJ3G 3 -kT 3 3-^kj 

tkJ_4£41 ( jr JL*il (ja/ku^l 33 B —<-a4 J_4> (ktjv I 3 B 4 1 4_J3U5CJ>J1 

. 4_33_Bui 1 4__o*. lli 1 3— 4 

4_4>3-4 (J_x4-j (SU 6706) a 1 E 11 33 ^ <-»41 31 3 ^ ^ ^ ^ 

(SU 6706) UBTj^j41 3 Ijl^JI 31 VI t (E-b5) ^1 ^Lb 

^ <41 3 lju>. ( jr kJu (^kllj 4-3-^- 4 ->J—<>L>ijIj JljuI ^kljil 

3 l 3 jL^>Jl ( jr _jj_L>. a_)^_c ^_ki kLJ4£j k j^41 (E-b5) 
(^_)lk_jB -au 1 ( 33 B— < - u -' a (jy—11 4 B n (SU 6371) 4—fcjvI 3 B 4 1 

. ( 3 -j_i-u 1 ^ 3 k <1 ) <_BJ4Be_4 

CjI _auLaul C-JJ « (I ( 4 (JJ—11 (Jj—LtfSjii 1_<-bj| CjI_ou^JlII CukjL^ 

(Joljse_ 4 jLuij dJLijiij ^jJsVl 4 I—bil 4JL>34 4 BlBkll 313 ‘- j lu>J1 

Bkll 33 “k^l j (SU 6705) Bkll 3 l 3 —^ 

( jr G_kil 33 ^ 0*41 ^-ij-bv. 4_Bk_L4 (jau^k ^-kj ^(SU 6826) 

( jr Jk (ja/LauVl 3 Br <^>11 CjkvjJ JlBLcB B 3 —BL L _4 (SU 2589) 

bbl—auku I 3 <^> 3 J (^41 (3^1 3 —) 1-4-4 ^ * , 0 * ) 3 ^ | 33 B— lu.4 

. 3 4f .l 3><-«-u-4 (jj-k 3131 b-^>ii 1 


Jkjll 3— - l C 3— 4 ^bbkl (El 5) £_>3-4ii (jy ^3 —Bail (_yil4 Mill 

bbl uBnll cj 3 ^lo i t(OL E-East:2) 11 ^ 4 B 3 3 k 3 i 

33 B —ual 1 31 33341 L 3 . 33 k. Bbj_J>.jJU 4_JbVl (j-a Sk (jjJk 

^yJl bj_G (^j-Bil klkjil 33 k Jaj-BL jk (SU 1858) Bkll 
L;r Jk 3 j_u > 4 Ijbk 3 ^' lP! kLik j 33-BL4 (OL E-East:3) 
(OL E-East:2) 3— 4 4j-^>41 1 jl_a ^kiujl B 3 GL 3 (JV-^>- J-^V 1 

.(IYOY k^^iil) 

<5k>oVl JlJLc. (El 8 /El9) 3334I (_^k 4_j3l_4-*-4 3k! (jjkc. ^blc 

o-kul Jkkj 3341 ^ 33 k (OL E-East:2) ^1 bj _»3 kj-bv 

kbjk-i ^JlJI ^ 1^3 _J1 (jj—11 4_£>L^VIj BJlBI4-4 B 3 . k ^ ^*"3 

bbl BlBe-4 (kj^LkBil (^kl IjVl 3-4 (QPW) 3 < «5 (jkk (3jbb>ij) 
(jkil 3 454.4— au 4_j_bk Cjl—Bukj 3—4-ib 31 lW^ (E-b5) <41 

4-b Lku— <-» V1 kk-^jLl ^k41 kkJl (j-ul—au | Jk-BuB 

<41 klkj c-a-ik 3 I bsljil 3 —^ ‘(OL E-East:2) 
31433^1 3^2 t (OL E-East:2) JMk cbJljk 3^41 
3 k 4_j| (^1 33 -BI 3 (kU—oui! Cr33-k«-ll (Jr- k l 3 -^jJ kj_k>41 

.L4J- 4 J'jk VoJkVl ^ 

— (OL E-East:3) ^^UakL-uVl ^^TlloX) 
(E-b5) 

3_ks 3— 1 ° (_^ <41 (E-b5) < 14 11 J_4lkll (J5!_Boil ^ j ) 3 J 3 ) 

3—4 Bju_ou.ll 3 I 3 Jl^>J 1 (jj—11 4_^ksVl_J Bj_.at5' 4_Uj3t_ao 

Hausleiter 3 -kl) 3^21 Bj_J * J 4_k_ou3_<_4 B 3 1—?cj>- 

Hausleiter in: tA-AV .in: Eichmann et al 

Ikub ^- 4 -Uj .(Hausleiter PI. 0.12b; et al. in press b 

3_4-?e-4 (JJ— 11 (^ U X A —0) <_S3—;5eb4 1 4-i—au 4-l5kauJ ^ l4 1 

cp- 3 jk JI- 4 _ 4 j (E19) 33341 e r 33 k 3 _Bj 3 —kl (^' 3 -^ 
3 l 3 jL^>Jl 4_bkol jlju 3^41 4_2wL_ouo4 JLBL 4 B 3 .(E15) 33341 
(sls^sj 1 a^aujiil) (E18/E19 S) 33341 ^ 4B a,b <11 
^kk 1 jlBI^ 4 (^kL \ o x )¥ 3 _c J_33 V a^Lua4 


4 _1 < k 4 B k , 


1 1 Ja_4> (^y—b . 333-4 ^ ^ A ' 4j>- 1_ au_4 


3k— auil (3 j 3jkejuai 1 (J_ul au VI (3jk 3_B3 3j4il 4_J_b J BjAj 

3_B3 B 33 L_5e_4 bbl_au_L4 BjL_C 3 _C C-auGkil 3 J . 3 km 1 3 —J-C 

<41 4_uvj3 (j-u_B j 3 _Bb ^BLilj 4_J_4 t_jj_b>41j 33 —auil (j,—11 
3 k 3 JI 3 BjblBil (j_u_B_i (^^1 bbLauB.11 ^Jl_a 333I2 4j-*j 4 ^bl JlBl41 J 

./—^ikJl JjLu>Jl 4 kb Ja_*_l J_l—au 1 ^4^*4 /J | W 3 






vy 


(fY* ^ ^ IVY j-cLjJI ^-<_ujJU) ^l_4_u 3 ^ I ^jLIVI ^ jj-«.<-2I ^jjj VI ^-jj-iTu-II 


£—>jJU (j_4 ^ 4 —<_a 2 l ^j-?r t II E-bl ^Juil (j_4 * 1 f. VI 

(El; cf., Hausleiter in: Hausleiter et al. in press a 

(jljl 21 Jj_*J ^pll jl_jt_2l j—<_u^ (j_4 JljJl*JI (j_C i 3 CJ—p-. 

*= 

cf., Mantan et) 3jiLu^-c j_ 4 _>> i ^-np* cj! j 4 _jjL rc_s 4 _p.j ij 
2 ^ jiij <(al. in press; cf. Hausleiter 2014, 403 - 6 

j-.i_<-21 J) 4 f. j 1 V II (j_4 <11 IJ—A (j—4 4_Lm_4 CjLj-4^ 

(j_4 3 jJi_*Il4 J^LsLLo ^j-i} 4 _^LusVLj 1 ^ s *.j 1 > j ^ 4_3jJl1I 

ijjLjJtl 32 2^' <—3_IVI 2! £_pj-j jl <21 3 jj Mixa 

3jJl21 0lX-$} Jj_»j 4_J_41 CjL^Lj_<_u j_C ‘ 3 <^X f I ^_jj ^_J (j_£L! 

. 4jj- 3 (j_ 4 ‘ E ( nj VI 4 j—>2 I 

lLj_ 2' jl Jlj>JI (j-U-H 3jE~ <<<ll ^Jn ««ll j-jsej>JI 3-*-^ 

mi (3j-^ ^ AYA ^L_3jjI ^ lr.) (E-bl) ^ < \ 4 It ^Jlo m.H 

1 4 mi 31 mi 4 (_£ 'jj. _ u±A (j__4 tf t <11 JL—p..jJI j_i VI ( j “>■ 1 t1 

2! jj_*j 221 (SU 1731) ^ 2 U 2 LSaljic <22 

IJl-A jl Jl-jA Jlju (. 3 mi^j ^2j i 4__u LajjJ I / 4 j E i < 11 3j 3 3II 

c-jj null I Jl_ 4> J3 Mil j ^tV^j <(SU 1 834 0j jk ^ jl) j-_p-^ 


4 _(3-a-ll 4(13 <«ll 


(E-bl) 


.jJl_u l_4 jl JLptU 


(E-South / F) 4_aIaHI . i 

(3f2 224^29 u < f ~J a L ~' 2 2 u dA f43_i) 

^ E i nI <3l- 4 -<-u (E~South / F) 4 1 ? E <U jlLaj 

} 

U 311 ( j-c. c 3 Ai^j t < < j 3 r< 11 <JL-4 -c-I c<l »(d t((4_j^» 
4j>>L«.u.>q Y * * o ^L*J! j-1a 3 -^^ 3 ^> jl^JU 

JJ) <^»ll / 4 jEull 3j. 3 311 JlJU 1_4 (^4-Ilj Y^a ^ *"1 * * 

cf., Purschwitz in: Eichmann) 4 j<j 

et al. 2010, 131-2; Purschwitz in: Eichmann et 
al. 2011, 89-95; Purschwitz in: Eichmann et al. 
2012, 93-6; Hanisch-Grafe in: Hausleiter et al. in 
press a; Purschwitz in: Hausleiter et al. In press 
jjl_33 4j>.1 _<-lla (jj h- (E-South) 4 3Em jlHaj .(b; PI. 0.6 
tU j^i.1 j!jl^>JIj (E-bl) ^ <41 dr '—j Yj» o* * 

c_jj_L>JI <>Lj>«jIj (F) ^ 3fwll Lei ‘(E) 4 3EUL 

4_^Lu^1 i Y^a ) ) * * (jr JI J-3CJ 1^3^1 ,,,a j Jl_3j 4_jl^j ^JLc 

(j-c. 3j*_a3w^I <>Jl Jt> 3 3j ^jJI (E) 4 3E<U-j tE j^i.1 jl Ju>JI 
4_(_t_u L-u^I ,,,V1 3-^4jJU 3 M_Jw (F) d 3U: 11 


Sj^.^11 >U3 (SU 6723) jIjJU 

4 tE*4 1 Y) 4_jjlit^ j—uj£ ^ U (E-b5) ^ U1 

CjI 3 3j^>J! 4_ijlJLo ^j_^L<5_sa i(4_u^i_j3t_tljj 3j_i_u£" 1 0 L_^JU 

4 »E3j (l : c_jY , ) 1 4_js. jl] I) 4_ij)l 3! I j 4__*_)jJl I 4_4>j^ai I 

oj. —<2_t 1 11 3 jl_jI_c (E-bl) U1 —33 ^_<3 o^il 11 £jl—tiuil 
.(Tourtet in press a, PI. 12b:b jJ^I) jlju 3jVl 
Tombeau T” in Si’a Bertin) ^ a «Ua j sp 

JjVl oj^' cA! ^jL 3 (2004, pi. 49: 302.5 
4_jjL3_c 1 <>ni o-^j ‘(Bertin 2004, 15) jlju 

: t_j Y , ) 1 4_j>. jJi I) 4_(jj2* I 4_AiI 3 ^j) ~ tf 11 ^_Ljt£21 £ Lc.ji I 
Tourtet in press a, PI.) ^ L7 jH1 jIj-Uj (j 

4_u-?e-Lq c_-< > 1 j^T »G1 4 j 1_tTuTuij 1 12a:a) (SU 1731). 

3jj_^vjJU (g :c_jY , ) i 4_^jJil) 4_ijIiLc 4_4 >j^j 

^J1 (Negev 1986, 92: 759-769) 3 jL^ ^ 

Schmid 2000, fig. 131;) ^ ^IjVl 

eA! 3j^' 3L!ai jj <3n I 4_lii_cV! o -4 ‘(139 

(Schmid’s Phase 2) 4_ulill 3^ <^21 ^jj ^jt3 

Schmid2000,) t (j>Ldl jl^ Y> - f L2!) 

lj y —11 <5 j_d) ^c_jjtj (jl £jJa2j Uq-4 ( lv 

. 4>LjJU J— 5U 3jV! 

^jLUJI 

jl^. (jj—II (E-East) 4 3EU1 3L^ (jl ^ <>>1 jil (j_« 

J (C.^ (E-b 1 ) (_j ( j 11 ^-Jlj-L>. j Jl_5c_l 1 I l_t 

:( 13 3 Mil 1—jl3j 1 SU 1731) 4 «m33 <41 (j^£j~-ui JjLjJI 

(j^> * j 11 1 j (j_c. di[jjj—u±A 3jl_c j-_o^3 (j_4 ^_c.jJ1_jj 

4—u2l_5eILa Jl_*j 1 ^j4 1 ^jlr. j-lc (jr 3l]l 4_jjlie_3il ^ 3111 (jl_^ 
jl 3r 311 3^?—^ i 1—4 Jljv ( jr Jl 4jGl_43 -^j 

CjIj^o 3Jl^- (E-bl ) <jj-4f-0 Lrr'J-A 33Eill 3-^‘4 l*j 

j^L_JU 3_t£> 3j^^ Cjj* _^ ur -^ jE i < 11 3 j 3^11 3>L^ 

.(j>uju ^—iliiii (jj^_3ii 3_siji- 

(E-bl) ^^Ldl J*r,o. 

(j3b^L_ujLb (-Hjjji ^43 j) 
(j^j ^c.1 jlII ( jr -L u ll j—2U Uljl (jj- 1^- ^ < j3 n11 3U^i cjj <^341 

3^U r l£j ^ jlIj <(E26) J (E5) o^ujJI! 
^SU 308, ) (jjLi-u jl j# J (j_c. (SU 304) mi 


jjVl ^o2i! - yv 3MU 


VY 


4_jjl_3^3 (j_^Lcjj i(OL F:4) 4_uSE«.21 ^ 3U :11 

4_tCjVL (C : IY , U 4 _jvjJL 1I) 4_ij)l3llj 4^jo < nil 4_4>j2il 

E-) ^_Ldl ( Jir _jij_L>. jjL--aJ.ll cj! 3jE ( Jir _3 1 $j\c- j-^£- (j^J -11 
jj 21 (jj-j 1 «(E-bl :3c) ^1 lJI 4_LvjJl jj—* 3 (^^Jillj (bl 

1 <>>ji (j-^Lcfj ^((jj mi L-c j J) jjL_JU ^lillj 3 jV! 
(h : lY , ) 1 «J>.jJLll) 45 Ll4_<-o 4_a jj CjI j ^j 2 w| 3 js*. 4_jjl_3_4 

E-) ^_Ll 1 ! ( Jir _jij_L>. jjL_?till ( Jir _s 1 ^jlr. (j r - 2 l LjLlJLj 

(E-bl:3b) ^1_ lJI 4_JL>.j- 4 (j— 4 3j_II &ly _ it (j-^-1 (FI 

j $Ivij t(E-bl:3c) 1 ^ m<3i ^ 1 _j_JI 4_L>j^o ^c-jjLj 11 jj-*3 

$. 1 <; j ( ^j 1 >- (_^j >-1 I 4 J1 mi ( lL^ 3 JL_>-1J 3j < n^ - 

(d : IY , U 4 ^>^jJL1I) (jJjlII 3j j <^34 45Ll^—<-i j 3j^ 4_4>jj Ur-^3 
Parr 1970, 359 fig.) 3 jJlJI ^ L^.U j3i 4 . A n 
Parr’s (1970, 370)) 4 _^jLcu] 1 «jL» 42 ^jX j>*j (3: 34 
. j>L4I S-P* 3/^1 u>-^' (phase Vie 

j^l ^1 j ^l£j (j_c. 3 j 1 jr. iJ y—itj (SU 6845) ^jJL>a 

4 _Ll^ l— 4 !^ Y^ 4 4 _jjlit^ 3j^«-u£ ^ * l?— h” (OL E-East:3) 

<il_jl 4-(_<TuJj ^3—'1 ^3 nLx-c C.i-I22i—i-uI (jr _l!1 j (j^>j3r mmII 
3^—Jail 4_j_3Jbw 3 Jl_c.12j 4 ij 13 ^ 4 Ajj jj 3—-oiSLIL) 1 Uj 3^ 

Khairy) jJLJI ^ (b, d-e :c_aY, ^ 1 4_^jl]|) 

(jj-21 ^1 ^jJ! 4-Jtjjlj (1975, pi. 20: 301 
(Khairy 1975, 104) j>LJU 3 ^ ^121 

3 ♦ 1 <>» 11 4_&j- 3JI (jl_b ciJLlj £—^3 i4_L3jJjLo Cal—jjlJLo (j^/1_i_ul 

(3jj ts~tA j— jlc. xTA 10878.9) (j <»ll 3j ji^>4 3 j-_5=JL1 

1_AyUl (jj—S JjJlJwI CjI j 3 j^l>J 4— 1 j 1311 4^jg Mill 4_Ajjailj 

4_jjUt2l j_ luSLII jl^-j_ luj (3jj_ u^a j—- lc. iTA 10878.5) 

E-) (^-A4' fjEjJI 1 ^ jlr . j-ikL (jjJHI 

Tourtet in press a, PI. 12a:k; PI. ^ 2 ^) (bl 

juu 3 jVI (jj-_3JI (^1 jjv (^1 <jj- 3 h (12a:e; PI. 12b:b 

l2Ij_l>JI lIsI j —4 jE mII— ^1 jVI l-i— mLuj L_<a_xj ijjL-Jll 

Loreto 2014, 298 fig. 7:) 3 jl_l>JI 4 _*jj ^ 3jj-L>JU 
Loreto) LjJl^c-c c.— ^L^-u — L^jI cj_(3-4 

^bj 2 l calj (TA 10878.4) 3j^>JI UT ^(2014, 297 
Khairy 1975,) ^IjJuil j!j-l>. l^K mi ( jr ^ 4 _l 2 uIL 3 4 _l>»j-jlj_ 1 I 
£_jjl2! 4 3j4 j j—. l c jl_* 3 1—Ajjju (jj- 21 (211, pi. 46: 37 

.((Khairy 1975, 212 


Durand) 1 <>,4 jl_*j 3jVl jj_2l ^1 jj_^j ^\j 
2011, 339 fig. 4: 10257_P06; 344 fig. 9: 34020_ 
^21 4_£iL^)/L t (P01; 352 fig. 16: 50332_P02 

j >• I j I (j ^__j 1—4 4 » 4 1 jJ I 3j t a 11 (^_11 j-j iluj 1 11 fj\ It I j^<-1 I 

j! 2 — 2,1 j -»-i ^2^4^ upll 3 -^^jIi j^L -211 3 -A 3 i^' UJ-^' 
Luajf o_cj t(YYY ‘YY* lYYA A'D Durand) 

(jj^_3il (j,—li (§ • lY A Y 4-^jlll) 4 _^j-*ILi3 3j-^v 4_L_i_uj 

JJ 1 3jU ( J 2 '" ,1 S‘ < <1 ^ L-uj-33 j 11 Jl_*j 3j^I 

.((jj— i_uLu j—Lajl) (E-b 1) —U! (jj^j — 3u jjLjJI 
r l^Jlj (SU 6701) e2ljVl jLj^' 

j jC. j ill I lL^-J-Tc-C ^jjJSj mi l_33j _3l>2 I jl_C-l (J JL_I I 

ut mi-^ j ^—2^1-3 (j_22jj ^1 ,^2 AA dff <n4 jfcILQ 

3_t£> 3j^^ (jj _21) 4 jE m 1 1 3j 3 21 (j2! ^ _23^2,1 3l£ _ iii^l 

4_cj^j2^ l$ 3— l> ^3 ‘(-^^—3*^ J —v 3i^l u>-2' (jj 2I jjL-2,^ 

: M AY 4_js.j2I) 2j 2L1I J 4 Lj mi j 11 0— 4 (^r-h” 

4_2_l2I 3j—jj2I CjI _ 3 < (j_u CjI _ Loth 4_i_ duj (jj- 21 j (k-1 

3j—l2l j— j -4 3 3 ij ^ 1 lj lil—<2 (j—« (3 (jj<> jl—c.1 3 jj_£ji 1! 
jjl—2,1 3j^l jj_2lj jjL-JU 3 _x£> 3j^I (jj^_2l (j^_j L-u 

4_l>j2!) Lu—i.2 4^jh Mill l_3j_l>JI Jjl3 (^^—iljVI 
o^U—jCla (j—LaLJLs (jj— s 1 ^jlr. jj %!1 (j ^ xaj ( Jr _2lj (j : lY A Y 
Tourtet and Weigel 2015, 394) 4_3*3h U-21] jj_^3 
4^jo mi L-Slj-^** j j Inc. ^L_cj 4 _jjL3_u j-Sdxa-j .(fig- 7.C 
: Y , A 4 ^>.j 2I) j-i^T ^Lc.jj (PI. 0.13d: rn :4 ^>.j2I) 2j12«j 

(E-bl) ^ MII 3 »s- U , ,1 IS 4_3 ,t> 4_lLc- J—(f 

3^221 Ijl_a jj-^-j (j2J 1 jjLJll jlju (2^-4^ jj-21 2! A5-*^ 
♦ J j4J 3 <LJxj 4_2j2 4_ui£Lol (j—« ‘4L_atJ ^.1—42 ^ °> aJj 

(OL E-East 2) 3 mi 23 lujl4 

^j^S (SU 6827) 4^2 U3T 3j241! (SU 6375) 2=23 

3^-Juj 1 jl ♦ ^ Cj-4-j (4_jj Ljt_3 3j—i_u£" Vi) 4_jji3t^ ( jr j| j I 2^ 
j-i— iT2j i Lu— t-2 4 _mi31_2* 4_c. j_4^a_l^ ^ J—^ J^-»3j Ijl_A i3— 

2! 2 ^ jjA 2I j2_4-j (jj-21 3 jj- S2 l1 1 3 K mi VI 

(jj 21 (j^_j 4 jEm! I 3j 3 21 1 jij—*3 4__ij IZU ^c_j j I jj 

4 12^1 4jL2ujjj ijjl-jll Jlju 3jVl jj-21 j jjLfll 32 32 
4_>-j21) 3jj jlLxJI I 4 Uj mmI I 4_Aj-21 j j (j <21 j_lu23 (^jj221 

33A j 4 2 m 11 jjl 3 jU 11 (j_4 4 _jj2sl2I ^1 j^I (g : |Y A t 




VO 


(fr • n /-*\ iyy ^iai ^^i!) *Ua cA ajaai <^uVt ^j^-AI <p3Vi 


4_3jJlI lj , Y^A 0 (_£jl_ t_u3 4j>* 1_ LU-^CJ (R2 ) 4_3jJlI lj t Y^ ) Y, 0 

(ji_LAL Al 4_uAjVI ( jr L-*3 (Yja V 0 ^jAA 4j>»L«.u.4J (R3 ) 
c<j miLU ^j!jA<3j (R3) ‘Aj.^jJl! 3 jAcj>JL jl (R1 j R3) 

mi s ^ AY * 4 Y * ^ AY^,V 0 (ji_j 4 j<j>jVI A_ a 

4_*_) Al j! JoJ! di Lt-u L-u Ij 4_uAj V! £_4 ALA) U3A j1l4 jc^A! 

,L ^ jlIj ! jl^> .(F15) ( F-b5) ^jl\ ^ (OL F:2) A 

LcLu ,3ji_p. JLsej ^ >j ^If 4U3 jAuJI 4^jAjJI JUl Juc (j_4 (jl—< j! 
Ujjptjv 4_i "lC. 4 Jf- Jjl 3 ^JuSl dAL JAJls Jlju Lc-d (jJLc.1 
4 ALaVL < A '<->■ L ^ Jl^T(_«.uJ di-iLS Jl seAu jLjT l 3j-_lA 
Jl o A.II ^^21 AjA ^ Y Jl_ju (jr JU CjJljA jAA JAwJls ^1 
o'j^ (4-L-*_4 J jj An ^_Jjl3 j| (j_4 fAjJ! i(_p3jAail 

jJ^Vl oIjjlA! ^Lfl (OL F:2) ^1 jj_^u (F-b 8 ) ^i\ 
(SU 3680, SU 6284 J 2 u) ^^lJU ^jA JUA ULA 
(jljjLL>JI c 3 <A Al <((OLF:3 4JELAI 4 JL»jJI! (jjJI jj_*3 
jA* (SU 1238, SU 1231, SU 1229, JA) 2 lAAI 
Vl "< <; 4 ,(OL F.3/4) (j_4 (jlj Jc ><Jl ) L mi L)l_3_) ^ 1C. lj J-llu 
Lot ,(OL F:3) J}A AjA 3_^ dAb (OL F:4) 
jA*> (SU 4454, SU 3063, SU 3064)jAVl uAAll 
.(OLF:4) jl (OLF:3)^^3LAI ^jJI JjA jlA, 


4 tfjLj 13 jli 4_j| ^Jl (F-b 8 ) ^LlJI j-j-Auil jul-uuj 

Lbl Sjj-SjJll diLuA! Jjp*j 4 _j_ju^jAII oJ—& ^-£,Juj ,4 A£Au 

J AjjtA^s dAl£ L$j? ^J\ j-Alb jIAT d!3 

4_l,Aj I If. 3j d tit. u -4 4 _jj LtA I j^cuSU I ^ lc. j. "<r. LA 

. JAVl c^! -^J^ 3 (R3) 4AjAI 


(F:3) ^jliaALu/^l ^jluat 

Jl_c£.I Ai5 :(F-b5) (_y <41 J a Mil 4_aj1_uJI CjIjlcvjJI 

— I Jj—JLJ ^j|jjLC>- ^J)L Ml (J—C. jAwV oT O— 4 ( . < A-AI 

. ( j—A-lAe-C jlAa Ct— lj -ij_JU 1 —^j| JJl_u (OL Fi3j 

^AAI Ja^Ij (F15) ^jAl (F-b9) Cr M\ 
J_jlAj (F-blO) < j 11 j i(F-b5) 

J-AI ^Jl JjAj (F-S9) J—<3-4 » J II 1 (J-C- 

.(gT, \ o A^Al') (F-s3) 

LlAil t :(F-b 8 ) ( jA>b jAuI 4ALAI cjIjl^AI 

^_jj2,l AsjAl uA> 4AjI£2I (^>Al! jAAI) (OL F:3/4) 
(_aY ,) o 4 l>.jJJ J (F-b 8 ) m 11 (jyjzj—th c_j j—A * VAc (F16) 


A^j 3I eA (SU 6529) jiALJ 4 ^^A o bLAu jJA 
.(PL 0.15a :2Lx^l]|) (Room 2) ^jAI A^AJI 


fAUs Aj 4 _JjlAcs ^Ij_J l! ^J— 4 jAjII I j_4> c 1—l-i ^eu 
4 L 4^a 4 O ^ (11 *_11 A(^»» Vlj JI_4^J Li 1 ^Mi Lc~l4 AJ) 1 4 4 


LA tj—4-i iSj-^J 4Ajj^?e_4 jjA ^Jl 4 ALaVL ^_?Ail 

Lcjj (jj-L- jAjII ^JL^-jo jjc>.jJ,I (SU 5827) jl jc>JI 

. Y jLAI c-<_u ^j —4 j-c-LuoUll ^jLL jlU IAj ALAj cj—iL” 


4LjAre_4 BjAAd AjA AMa j I (jLibjA i"> j ^ <: (F10) 1 

diLt-uL-u l ^ a IiJ_a 4 1 ^j II Jj) ^-11 5 4 ^ 

mi JjA ^ AY * t A * (j?—11 AY *, o * ^LAjjI ^ 1c. ^jlj jll>JI 

(OL F:2) mi cj j-AA ALIA 4A^IjiA Lu^Aj j^eAl 

<-_>j) mi a ^j —4 ^ If. lj ,F5 (SU 2438) ^_jjJll ^JLAAI 
ALi j (_ r -L. Sj^Lc, ,j^?eAI ^Alu JjA ^ AY *,) (F-b5) ^A-41 
4 (SU 4723) 4_uA cjLuAji ALA L_AjI jA 

4 Lj^- d LlAj VI ^jl_a dA£ |jl Lo LA A AI jl I y jr. 
jl jAL«I) 3LA JljjA Acvj A 4_Aau (jr Jj (jr uij j I ^ lAI 
£_4 4 _jA ^—Al ^1 ^jAjJtl ^IjAil (jl^ I jlj ,(F-s 6 
Jjlj JLAb^VI Ij_ 4>) (F-b5) ^ nil (j —' 0 Ljc>. Jl_*j AjALII 
jl jl^>. (jj-1 II 4_ALaVL jLaUI jIjlcAI LjLA ^j! 

F3/ (j\-i cijALI 4 _aA I dj lj—AI ^—LLAj ^ 4 

.( M r,io Cv^J!)^J! j U!^F 10/F15 jF10 


( _ =P i3 4 _Cj_LLI 4JL>^_4 ^_jual^JI jj_4 

.(SU 2433) F5 ^ A- 1 U£ (F10) 

q\ ^j— 4 ^AjJI 4 —uAjI cjj-lAo dij_j_cJ 

^IjU_lu_4 JuJiA (j-^-4-1 4_jA LjO.J_4 Jl_*J ^_I 4_lA ^ L <<<H 

4_l3jAuJI 4AL_AI 4AjJl!I (SU 4722) 4_£L*JI 4 L miI^j 
.j^reAl ^Alu JjA ^ AY ^ ^IAjjI ^jjJA L^jL_uL_uI ^3 


^_ijJU l_<— A L A !I Jl o c .] Cjj ^IqI :(F-b 8 ) 0 Ul 

jAuL (F-b 8 ) ^_aA J_AAI ^AdjVI AaAII (F16) 


-UjAj YA*0 C_i J 


^ILox^V 


cAjA. dVl—j 4 (F-b 8 ) < JI AA Gjj <(A »^ o 4 _l>.jJLII) 

^jLa a^l_L^ (F-b 8 :Rl) IAjAI t^Al^ 


E-bl ^-<-49 A—pm ji s_5e_4jLa 4 _l>.a i (<c ( y \) 

.Lora in: Hausleiter et al. in press c <(4_u ^Aij) 


JjVl ^loAI - YV JMU 


Vi 


(jj_ IjAJl! ^ Mill y ^ I jAi-lu L ^c_JjGil 4_4 JjA y-i _dj 

(j\ Lj3_lu^U J_fl ^_lA| (jl (^^Al jL?eAI 4_<_uljJj (C14) 

VjAwOll ^jljjoAI j. ^,fl (j_4 ^Lc. A * * ^J!jJlA 
,(4 jL JcjJI 3jdiAI JAIjI jl) j^cvOXI fujL_A1 ^_caAl (jjAI 

BjAlAI (jjAI jj-A (jr AI ALA! A —4 JAlAI Al A 

^ 3 1 L11 J ulIolJI J_s!^_(j ,d)j_L>>V! 3jdlA!j 4 1 ^\l . .<VI 

Jj jcAl) j-j-A jo- ^Jj 4_<_u lj AI j_A j-jlj ^ Al (jALAaJALI 
4_Akill ( jr A Ajl^wVI ALAI fLS 4Al (jco. (jj-Aj (Y 

j All (_^A A 34 dijo.j ^ jAVI LLAI (jl VI ,(E-South) 
.((F) cf. Lora in: Eichmann et al. 2011, 84-5) 

(F) 4 7* A * 1 1 . l j 

(F:2) (^LAAA/^Tl ^lAI 

J^ mi) 4_LjAe_« (F-b5) (j,— A^ Lj La ct j3j :(F-b5) ( jr All 

LlAI jj jlA BjLcI (j_iU.ll (j—4 4Al 4_^vjJ (jjA! ‘4l_cv 

A—i-jj-1! AIjVI (jjJL. * La ^_<-ulj JLLj (jjJL. 0 ^ jVI 

JljA ^UjAA AjiiA (jlA AJj ^-4j ,(F15) j (F5) 

(jy^^—Lui I (^J U Mil I ?.y —><J I —Al I J-^- J-4 , J-ij_4 

Hanisch-Grafe in:) JljjAl (j_<j c-jjAJL l_AAVI 
J< Am A_p. ((F-s8 (Hausleiter et al. in press b 

£_jj I JljJiA ,(jAjcA (jdJjjitjLtfD (jdlAA (j—4 4 uAl 

j—ju jAjJll j—j-c (j_« JljA 4_A (__, lAI (j_cjiA Aj^c 

( JI Uj_A! _rsAI ( Jir A Y j I (jLlAjAl ^3 ‘.4_i_u_^A 4 _AjA 

(5jiL>ij t^jJLlI 4j-AI (jjA ^_3A Y 4AjJlI! Al ^U- 4 1 0-4 

.4A^ju« 4AlA dLd^j 1 (jj-A (R2 j F~b5 :R1) (jLAjJLll 


(jA 3 3mI (jA_i J_-uAil IA_4> jl_ *j AAAj ,(L_aV jA^jI) 

^pl miVI lAjl-^11 3j *v lj 4 ( nljAl ^-<-<_i-u^ IASI_A 

4_ol_t! 4_ALAI p AjA ( jr A iy 4_i_uljA! A J 

3L_pJI ljALluj (jj—1! 4 ALaVL Ap.!^A! diLo^SAIj 

. 4_cA jil ^_AAeJ, Luj 3 JI 

4j 3 jA I (jJA Y *)) c A I ^_uj_4 (^A y-A-A I J1 gf. I dijAj 

^ ^4 (ji_ i_ul>i3 Ajl_^j (F) 4 3 L<11 j (E-SoUt) 4 3LUI (ji —j 

J_^.ljJl! JjAL 4 313 Al I (jAoA! (ji_ j 4_A jLAIj JAU AJI 

J^ljAL U_Aljil (OL F:3 j OL F:2) aALAr^VI 
JjjlA! jAAI) ,(OL E-South:3 j OL E-South:2) 
Ulljl (jj-ll 4 ALaVL (F16) ^_jjJll ^3 ,(^LjI ^_tAjJl! Y 
E6, E7, E16, E17, and) dAjjJl! ^ AaAI d!j-AI 
E6/E7) ^-ijil ^ p^AAl JAr.1 dJUSAJj I Ad .(F13 
dAjid c^L-v X* * \ f Al ^id_i (^jJ! (East and F15 

^.A! 4_jjU_*J,I 4_aAI J_AbtA 4 JL 0 I_L 4_i_uljj J_jA>< j (jjAI 

.3j^AI 4 _jS_j _i_ujLSJI jj _u-iAl (j —4 4_jL_AI 3jAlA] ( Jl y__A33 

( jr ^ ( PI. 0.F 1-2: 4o.jlI!) 4 J3JL11 (j^oljAA! 4_AjJ d <_^_i 

.( Fll J F10) diAjjJll 

diljJA (j_4 JAVI (jjJL. (ji_333l (jj-L. Aj_jAI ^3 jLA , AJ3 ^-4j 
.(LajI OP 1 4_ALaVL OP 2 j OP 3) jUAdAVI 
OL) (jj— (OL) 4_ul_kA-^' d>Lj3_LU..Q 4_ lu.A>» JljJl>3 ^3 

(E-South) 4 3LUI (_A AujI jl-jjAI ^3 La (F:l-5 

.(OL E-South: 1-4) (^j 


4 3b>(ll 

4 3h> <11 



(F) 

(E-South) 



OP 1/2 OL F: 1 

OL E-South: 1 


(jjjAA!j j mic. ^^_ulA! jjAI ^-l>- 



d«jju>J!) / 

(4_jAUu ^1L <1 J 3j3Ls) S (^jjLA,! 

OL F:2 

= OL E-South:2 

jA Al (A llu MAI juuaA! 

(^jMAI (j^jLA !j (j^alAil jjAI 

OL F:3 

= OL E-South:3 

/>bl 1 jc^AI 

(^jjLJll ^jIjJI jj-AI (j _« (jJA! AjcA! 

OP 1. 


4 A 2 ALI! juu l_4 3jiAI 

(^jjLA! u>^' 



Ul j 




OL F:4 

OL E-South:4 

/ 4 A 2 ALI1 3jiA 1 

jjAI JjIjI (_J1 ^'j 3I jjAI jAljI 



4_u AeJLl! 

jMAI JA ciAA! 

OL F:5 

4_l3Jl 4 J^d 

jA Al Jc jcAl j_cAI 

j>AI J-t3 (AjVI 4_tAVI (j_4 JjVl AjtcA! 


.((F j (E-South) jLLuA ^LAI JAAAI :Y JjjcAI 




























































vv 


(^Y* \ \ IVY dj-^LJI ^c-<_ujJU) cLc-b ^b cdp-t-UI ^jLIVI ^b j.«_<.uJI ^^3 VI ^-j^td-LI 


4_lcj|j j!j^j>J jLGts j. «<>5 ( jr JLc (SU 6804) Ijl_jju>ij L^ic 

4_ud3j VL t~< jlor. 1 ^ <Sd t4 jlo I 3j. "it? 11 3-2 lj I ^_I1 4J) j»3 

.(SU 4742) 4_3^}UI 

(E-South:3) ^ILi-JE^VA ^LloXI 

: 4_ul Lj 3,, < (iVI 4JL>*jJll £ J-jb ^1 3-^VI < j r -lc. d)Lj_c 4 _jVLj ^ c3 <3 

^j4l ^J-dp cr^^'j ‘(E6) £-J>XI ^ JjVl 
23_».ji t(E7) ^_)jJll _<d <_jj_ ls*b c-t_JIM I 1_ci (E7) 

4_jALJI ^U! t>JL2b cr^-> 4^3-<d-c 4_c_<_u 4_c3 d)l LiiLdjb 

E6:R5/6t) Lij-tll Ljljj {jr B BjjLi CjLL^Lj 
.(uY,n :L_>.^d! J-L^l ‘.E6:R10, E7:R2, E7:R6 
* t A ^_ll U^uaj) Bj^-jj^ 4_jjGe_e*3 ^lj_l I ^_JI 4 _^LuoVLj 

JbLdlj^JI J juaj 4_JLuo^UU (j!jJlj>iJ! 4_5c_cJlc ( ^ EY X 

E7:R6;) _iil LjIjj 3 i_cl ^lj_lVI oB—£t> £—33 t1 ^ m 

(E6:R5/6, SU 6777) d^j'j-2' d^ jt (SU 6779 
^1 j_IVI t>J-jb CjLcIjGJI t(Pl. 0.16c :4_o.jlll) 

cj—c J—^3 (^| 4- tUo Vl cl AjVI 4_Jbwj-c ^Jl Jj_ju l—^l II 

4—^lj—11 —II I J—A ^ j) 3^.1 J—t^al£j L^l 

tBjjLJI ^Ij_IVI ^ j3_«.u.c d)-^- £—33jd 4 _c21j3 

t? J_jb d) I Jl_33juj t ^3_<-u.l I I J_jb ^ If- 4_udaj I Lgj(J L-c T cv I 

^ lc. ^ L < »<j t 3 3 <,,! LjLBj (JJ—& 4_<uLHI 4 4- <11 ^|j_JVI 

lJLIjJ t^^LJtl jL_i^j| J!vU>- <-jj^?e3 ^jlJIj <S ><—-t-u j c 

L_^jI ^ 1c. 3jjL_JI 4_jjljj| ij7 _£ ^!j_JVI &IL-& J. ma') d)l 4j_j 

* J II I_c^ t^i9) O-C- &—■? J ^ t <1 Mil ^C—jLcj 

4 E>^\1 ^ <,, 33tl I j & ^_c.4j iBl ddLc-U ^33 < ,X jl 

d)ljJ^-5tJ ^l_j cil <<i 33 d)—^-) 4 3-i.ii.3s 5 j^_JLud 

^_JjJU ‘ E I I C^ iCjL-La^LJI j3_<-u-c Ji_^| (4 lojjj 

4 c^lE 4_clc.J ^J SE t T u jl J^>JI dh- 4 (E6) 

• Mi 

c ljJl d^ (SU 6507) ^jjJIj (SU 6506) 4 ^U l 

4_j>^ jlj| j, I^> i| t a ) , Y ^—11 1—(J <^>j) 4 _j^jsej>. 

d>U_Jl! I ■ E .>.jJ j .(E6:R10) 4_^jJl!I _3L ( jY ,) *\ 

( _3_iLId ^ If- L-A^LdsI ^L_dj J^jij L_c-c t0^L_C.| Bjj_^Jl1I 

Cli Lt-u L_U VI ^j3-«-clc ^ I Jlju ^ ' < a i i 11 {£'y-u±A ts~* s l d) Lj 

^Jl^I 4_lbwj_c ^Jl Jj-su L^jI ^1 jwi_tTuj Lc_ij t4_ju^_Lc-U ^_^j3Jll 

.(OL E-South:2) d^ 


.j^_?c_l!I /,, jdlc AY *t*0 ^J|j-seJ jJ^JL ^l_B3jl 

^ If- J, ^ lr. ^J_1>|J 3il t(SU 6265) 4 <11 C.<—db 

(SU 6264) 4_u3ojVI (3j—^ “-IjI _dsLdBejl 4 _j^Lj 4 «>- U ( ,, 

4_^jJlU (SU 6268) ^^^j-L^JI (.E j^i.1 j!jl^>JI d)—C 

4__u3oji LjUj ^ \c. ^ 1c. j—dc. Lc^ 4(E7:R11) 
Lljj-33 c-jj <«Ul 4_^jJLll (SU 6270) 

d)l O — 10 c.jJLjj ^(SU 1205) jl Jl^>JI II j^c3_«-u3 

^j_ll d)l jc3n ^_c>.jVI ^ lr. L_^jI^ d^—VI df'—^ Cli^Luail 

E6/) ^•jJtil jlid^ (SU 6270) ^jVl Ld 4^aiB ^1 
J-clSLIL Bej-lc-c aj J-cl^ mij (E7:R3 

CjLdl^_ jj>JI ^1 ^jj-ll 4_^LdoVE 4 _C.j_lLc jl '•dc j_uu£^ 

J ^UdUl dHi^]' ‘(SU 6504=1221=1263) 
4_l£^i3_c 4_jjlit^ Lllb_td tBj^-udua i ^l^j) (SU 6504) 

(3^—du-i 4_c.jjdsj_c -ilj-1! 4 Jl_A d)l (_3-l) (j^h^ Jlo. (jj-II 4dZLB3_c j 
4_Uj^c ( J7 _£ ^ ( ill cUbi 4_u3ojVI Jl_l^cj J^l d>— 4 J—cjCLc 

.(OL E-South:2) 4_B^V 

(E-b7) :(E-South 2) ^yjlU<o^Tl ^^LloXI 
(F13^ E17‘ EiedjUj^il) 

(F13, E7, E16, E17) cLujil ^ cjIj-JU 4Jljl c,B A,< 

(jY , ) 0 4_^jUl) (E-b7) ^y-d. L C- 0 ^y-doj I tE B MIC 4J-JVJ dh^ 

(Purschwitz in: lB <t ,„c c-^irdl cjLJLul cl>^l ^ 

^_jji Jc3 A,jj Hausleiter et al. in press b). 


I—£_c_c 0 <4 1 lj d 


k ^y^ n 


o b>«3 


3_JwJl1I ^jJ_j tb_p- (F-s8) jljjj^ 4 __uj_L>JI 4_4^>JI d)—c 

O—1^ (^ Y0 :R1) ull j-^l I! 

( J7 _ll ^_^ji,l Ijl_a d >— 4 Jj—■^j-ll iLcU-lj cl-bb ^_c>.jVl 

J_ 3uu3 1 4 _ Bj^C. £—OJJ i(Yj» Yl : R2 ) (j^j _3L c_j j _L>. 4 _^jJlI I 

CjL_u3ojVI j—^ 379 t(R2) 4 _^jJlII —b (Y^ At0 :R3) 

I_cl cjj^_3G I_b 31 _(R3 j tF-b7:R2) ^ 4 

(OL E-South: 1) cjUaLtfiuj ji 4-cjj^tTu.ll ^_lc cjLjjGj>JL> 
4dj_i_u 31 _^ -Y 9 _d, l)__>21 (j—bjX\£ 

j^u (E. Petiti 3_ai d^ 3 (SU 4740) 

(SU 2677) 1 1 ? 1 <<<c 4_j \c. j. (C. (^ij_ll d>—^ | -4I ^Bj. mi 

y_JLc l__cbjI j. -lC. Lc^ t4_sl3 ^jLL^-u_ urt\ _t-cJU d) -4 

SU 4742; SU 6804,) 4_juLzlc cj! j<^j| cjV_3 L_jLBj 

c^i— 1 r>o *(E-b7:R2) JU_i (SU 7562 


J/VI - TV JMLl 


(E6/E7 East) il - (E-South) j ; y 

T* M ^.L C. Ct ■>; 1 1 —i_u^yl u -U^JI 

(OL E-South:2) 2 4 _l 121 j/>>^3 

OL) II 3-J2>VI ^ lc. -ij— *3 (jj-bll d)lj LjL ^2l Mil II 
E7) ( see) j (E6) ebLujil cUb>i ^ (E-South:3 
Purschwitz ‘.AA-AA t Y* U .Lora in: Eiehmann et al 
^ t(in: Hausleiter et al. in press d 

L_jJL>* BejJLcJU) 4_jj Jl>JI 4-C.jj^tTu.11 CjLjjGj>JI d)- 4 

O < 4.4 ^ < mi I Lc LJ Ld, ^y 1 1 ^B jl I d>— 4 c^—>J I I (3_cjJ L 

t(OL E-South:3) 4jlB <«H cj! BiEII (jr - II 3j—^j-ll 

d)-2j3Lc {J) 4 C. i^-^\ 3-^2 L^jLbju) M- tl a J) Cf- I d)U^VI ^b-JLJ 

4-Cjj. Ail! CjLjjGj>JI t?d_A C < J J «(i3j t(^E Mill O-OiJ 

4_Bi3dcJ.I 4 _jjLcjl1I c lj-2vVI d)7_i 4_t_acjjJI CjL^^LjJI ^^Iijj—tludj 

3^ d) -4 4 _j4j-BJI iLJU 4 jlcC. ^y_Lc. dJ_lju Bj_3j_c 

^_ji L^jjdi Cm c mi Jl_B^ dUjJj td)lEu M.VI CjLp-t-u-c 

d)—C Vjl_j CjLajjJU ^LJljl c-< 1^3 I nlj4 J L_^3_bL*_c CL_cB 

tciLId (j?—Lc. BjVl—cj t(E6:R7 4_bjJJI :^Ldic) ^_jI_ 4I ^1—sjl 
(jj-II L^Jlc jdi^l CjLcIj^ cr-lj ^L^j VI t>J_A d)!-^ 

jl 4_jJb*J_} CjLdlj^ (jj-h- L^J-^2 d)l d>^2j-ll d)- 4 Lt~2^J t4_jL*-^ 

. clj—<-U ^y-lc. 4_J2VjLL 

(E-South:l) ^IloXI 

1 ^ jlr. J. "<r. ^ 3II (OL E-South: 1) ^y_3 Lj 1B JI Uc3_3u3 

CjLjujJ, 4_uj_L>J! JjJloJI (jr _£j (El6, E25) CjLjujJII (jj-B 
^L^iVl c^j-^ic) (SU 2425) jIjl^JI ^ic (E6/E7) 

^Jl 4_aLdsVL (j^re-JI /,, ^Y E A * ^Ld3jl (jj-lc 

^_daj 31 EV d?4_ L^ij-c j (SU 2682) d)ljJ L ^v cjI 3 Bj. B^v 

.(SU 2677; SU4740) 

(E-South:2) ^IXa-LLa/^tl <^LloXI 

4_Li_<_u (OL E-South:2) _l 4 _jjLc-*JU 4 j< Jl ^eJL^ cjcLj>. 

4 3134-11 CjI _dtlllj 4 __u3jjVI _ 1 CbLi>LJI d)j dL—p- 

4 BE:!! (jj-B 4_ILv 3 *s>BlB 14_Ldjdrt_c j^_jC. djIj^LpJlj 

d)— c JJI ^U 1 iijJI cj-pJI (jy-£ (E7:R11) 4_bjJJI 4_J1_>. 

djljj^p- 4 _jVLj ^jJLl jdlc t( lY ,) A 4_jwj 1II) (E7 j E6) ^-jj4I 

^yjLc-dlJI cj-pJI 3^^ jJljlj Lc ^Jl 4j3LbVL 4 _jjJljw 

(SU 6264) 4_^3^Jlc 4_l<3jjI LjLBj ^y lc. J. 3r. t4_^jJJI d)— 4 


cjAEb d>-c <_B_lj_c ^ydSEt-u ^ : J j j-*j j I jlj^ /,, d)~c 

J-o-l 4_jjlie_3 J—<-u£~ BJlC. ^ lr. j-dc. tj^JJ_B3 3~^l Cr-h^ 

tlA 'frU ^3j_c-i j-4>j TA 5525) dh^JdeB 5 j-j>J ^y_c333 <-AhJI 

3jVI d)j—^-11 (jj—II -ij—1 ^CJ^I 4 _Lj1j Bjbls 4 IJ-dLcI ^ lc. 
^y <jLLi Ja_»3jd LjLBjJI t>Ji__A d)l o Ir.j t(jM_jJU Jlju 

^y—ll jj— *3 LjLBj j —fdS t(t>AUc.I j^Jdjl) (F-blO) 

F-) ^^LJLl J^uf Lcl 2USISJI (OL F:4) jf (OL F:3) 

4—LCJfc I i^jldjJI 0j—& I dLJUJ t4_LC IcJ-p- 4-LLtTu.C J I (b8 

jIjl^JI crJ^td ^1 (SU 3680=6284) o'j^' 

^jJLj .(F-b8) ^_bil (OL F:2) J ^U-dJI ^jjjlj>JI 

d)—c 4_jl_£ CjL_<_uL_u VI J-dc 3-c^dL<_u3 ^cJ t < J 3 rJ I 3 I—C-CI d) I d)-c 
.((F-b8 j(OLF:2)^JI jj_ju MjjL <jT ^1^1 

d)L-<.uj>J| ^y_b JlJwVI jL_tC : (E) 4 BloUL 2a_pJU jlju>Jl 
(OL F:3) (SU 3680) jIjl^J! d^7-J 4_re_<dj I jJ I 4 JLujJI 

d)j-^J d)l JpV B^_cvVI d)l-^ (E) 4 BL(LL <_La_pJLl jljLpJlj 
^1 bjsu L^Btjjld d)l -B ^LJLj ^y J - t ^VI jl jlj>JI ^yJI 4_bLd2js 
4_^_>J| ^cjjG B ipjj t Lb Juu ^ I (OL F .2) I ^ < <i t? i Bl Ai < 11 6^jB 

Bjdl^ ^Jl (LtduI) Ja_pJU jlJ lj>JI q-g 4_jjjjJI 4_JLc-tdJI 

E-b6) (Hausleiter and Lora in:) ^dLl' ajj An ^ 
cLb £-cj?uc ^ jdc Ldbj (Eiehmann et al. 2012, 83-5 

4 BIoUI d)- 4 (jr* Lc-tdJ I ej-pJI f^B Y^a^ At 1 * * 4_jl3j ^1. c. JlILcj 
jIjljsGI cl—Li cLul ^1 jdtd-t-uVl Jl_j^ ^yLL 4_J I JlGjju ‘(E) 
a I jG&d-t-u L d)ljJL>Jl Jl>-| 33 Mil Jj3j_U ^cjjG j^_tdjj ttLj^J.! 

YYA-^YY) drs» Lc BjGGJI ^1 C14 ^AH^ jl^J I 

cLdjj t Y ' jLxj_tdid]I ^c_jjl3 dj- 4 jp jG3 jljuI ( jVL-J. 1 3pG 

^.jGl (E-b 6 ) ^y- u .11 d)i ^2 d)l dh^a-t! j-jtc dh - 4 dJJ3 (jj-Lc 
4_<_u 3 jJI ^j—tdij^ t(3^ l lL_pJL l ^I j^>JI) (OL F.3) d )~ 4 

.((OL F:2 3^-2** ^j jjj ArJI d)i ^-11 4_G_Jail 


^ ^1 sUfltiUI t((TA 5965 (KIA 35396) ^_Lpil (Y^ ] 

CJLLvJ t(DAl) _S (J .1 J I t- ( ,<U ^y O I » tl ^ I II t? I I t(_C_4j . J J I c 

Leibniz-Labor fur) 3A 5_^cL. ^ jp 3 Btc J_l 3 ^ 
Altersbestimmung und Isotopenforschung, Christian- 
(Albrechts-Universitat Kiel, 
m-^rr : 0 LjJI 1795±28 B : ^-AX\ uj^AJL ^Jjbil 
calBC (2a range, 95.4% probability, calibrated with 

OxCal v 4.2.4) 




(fY* ^ ^ IVY j^Ldl ^_ujJU) ^l_4_u I ^aldVI ^ aj-«.<-.dI (jj3 VI ^-jj^Gd,I 


4<A ,„fl .(g :t_jY , W a^ui) (TA 10136.49) SuoSLuJII 

aj an ^_j ill ^_JLca J_jI .Jus ^—3 4_c>»j L>d I 4 _^j>JI ^j—3 Lu_«.uj 

Durand 2011, 332; 348)_AL_JU J/V1 jAJI eA! 

(fig. 13: 91011_P02 

(H) a^uu 
(H) d s>t~s\ 11 A^ i x-uaJcll 10 A 

(A-A 3 AdJ^^dA fdfij) 

Y * O ^Ladl ( J? _3 (H) 4_3da2JU ( J? _3 y < _uLaJI (Jl <a C. I CjjAA 
£Z—J jG If- jAj 1 AJl3w| .4_3JGie_4 (±^CJ c_2laL_A 

2LL*3J[1 cjL tTollIj (|Y ,) A <tj>*jJLII) (H-bl) da—pdU jIjl^JI 
Adi (H4) A> s-^arJl JL*A cgL£lA dLiad .4_> 

^L*JI (jr _£ 3j^A 4_L<wbI aal 2 LjUL jc L_2_G£dl (jr JI <>.4i 

*LGjI 4 j 1 gf. 4_Aja j_& C-i-Je_dl <—21 Jl_A I Jlj>- I (jl£^ .^*Y * * ^ 

^_JjJU ( J7 _3 1 g'tC. t 3 C 7 —2^ <>l—A 3jlal (jA A^J 3l <3JI 

<nll j|j_^>JI gi AyAial dJ_!3 ^ \c. 3j^L_c. .(H7) 
G^ ((SU 5255 (H5) / 5833 (HI) <<J^ki! jla^A 

Jl_33ju ^JlJIj (A) £_$_?eJU ^1 tan 4_Lua3_c 31_IS G_C 2jL_»C 

(jGiatlU (H8) j. i mi (JJ-A .4_d j^Li-uVI (_AGI 4_dG 

.(J_jjiaJI j|jlj>JIj (H7) <_A! 4_jjJJll 3l_L3JI £_daLa3 4_!L>. G_a 
3 jl_c. alaGLol da_G£dl cjLJU^- g—^ a.l_t-u-Lt-u ca-jjevi 

A ^311 eaLGiill L_4 4_^>L*J! G— 4 (j-3j?tlU dJUJ2j 4 _j_l^I 
L*j1 (jj4c dj «n4 Adi eJLJGj (H7) £_jjJ 0 (jA 1 ^ 'tc. t 3 M.<tl 

O of-a .4 U <«ll L_aIjL3j 4_oLi_o G_j>G G_c 4 _xjLo 4_u^I 

(js~) 3^11 d_(_3 Cj L_<_u IJ jJ I 0j^-& 


*^Y- A 


jj ijyc.j t Mil J_c (jylc- < 


t j (FH Lubeck) 


H9 j H8 j H7 OUjjII 

(j-C. J_tli-i (H7) ijr -^ 4 _ u j3^I (j-C. i. 3 ^I^tl ^5 

L^Ljjjl CjLj_l3j 4_<_uIjJ) J_jA ^j-4 ciJLJ3j L^j 4 Ioj^ii.1 4 _)j3l!I 

^J— 4 3J-C>J I ^j^>J I ^__txuO ( ! Y A ^ jll 1) 

(S jJl>J| _i_uil ^ lr. 4 j <41 3jL_C j ^ Jl_jJl>«j ^eu ‘(A) 

^ lc. ^L_a CjJu U, 1 (jl jL ^*J . Y1 (<-jYAA 4_^.jJJI) 

1 ^jlf- j. "<r. 4_ui>U 4 __cL»J! CjLj_u2J 

“temporary” installations by) ^ ^^3 ^ 1 < > .» ; (Yi) 

(TA 10028) 4_Lutil (Bawden et al. 1980, 75 
.4_a jlIII L:7 -£i u o'r. ^u_co3 !j ,(R. Neef) J_l£ 4_Jlc. <_3j_»i]| 


Gerber and Durand 2009, 279;) ^ 

.(290 fig. 23 

<JjI jl ^Jl (3-x^j) mij 4 3UU clrA-o! ^c_jjG 

4_^Lv cj! 2 4_3li_c 3j^. (j-c. 3 jL_lc. r 4 j t^> j. 11 3jJI3il 

(J y-Q jIj^j>JI 4 i nil (e ‘4 -jY , ^ V 4^s.jJLj!) 3a a*a 

Parker 2006,) ^»jVl ^ ck» eA> ^Llil 

(a^LJll (j-u_aL>J! ^206, Fig. 16.41 

Bertin 2004, PI.) ( jr ^ ((^J l ll)) (j yj^ Y Jl_»jlII 
0j-& jljuj t(_AL_JU (j-u-clAJ! dj>-3il 32: S, 2005.3 

d_i ‘<■ > < a ^4 1 ^ <*^< (_ < I « <1 1 (j-u-d 1_Q_U 3 j—L^_4 4_jjVI 

dJLj^jL^jj^dLc) <— 1 c__<_j£j 2 c-<-i-«.aJ 

cj!2 3j^>JI ^.^2 tj. <A'TeJU oj3il ^2 1 U mij (^ 

(d :uY, W 4^wjJJ!) (TA 10136.45) 4 »i<^U 4_^L>JI 

jljA jlaj 4-LSLjGJ I { j - 4 -t 2s Jl^V! (JGLtTuVI d)- 4 

(F) j (E) 4 sum jLj-^ ^ 3 jj^i 1! JlSLuiVl j2^l 
Tourtet in press b, PI.) a-uU^yi 3jJLdl Ayu 
19b:b-c; Maritan et al. in press, PI. 20a; Tourtet 

4^jLAa ^jJA o'j^ ‘(i n press d, PI. 14a:l-m 

#= ^ 

Tourtet and) ^JL> ^LUI _AL> ^ 

^jlaj A^>d 4 -la ji ^(Muller 2011, 356; 359 

i _A! ^-Ic. ijy^ujj ^jJI (h '(-j-jY , ^ V 4^>.jJil) 3j^>J! 

Juu ^lid! ^Jl ^>-j^ 2j. 3 311 {j a a ^ 

.(jj-jilc YiYY E-South, (SU) ) 4 sum ^ a>LJU 

a!vL_4l jl_ju JjVl 4 3Ua JK uil aj—*3 

(jy—S 4^j 1_tfuJU U3fl j^j__3u3 1_ 4 ^ 4 jU . :!l aj ", All ^y_ J| 

I Ml (JJ—1^- JJ) (j ^ 4JJ I <il-4 _j3 

cjI 2 (b :(_jY AV 4_^>.jJL!I) (TA 10136.91) 3j^>JI 

IAjJI 1_Ajljuv lr. 4S!j<> <<ill 4 3 Mill 

(jAj—^ ^jl—jJI cm miLLo 4_jlc- j-2Lc ^2J! jl 3r3tl 
tb : IY A Y 4_^^1]! (E-bl) (Tourtet in press a, c ^l 2U 
^iL^> ( jGljL^ ( _^j(id. in press g, PI. 19b:f ‘.a :c_jY A Y 
.(Durand 2011, 348 fig. 13: 91011P01) L^I 

(JjVI (jj^_3il (jj-d| ^c_jjG ^ .(>G]UJ! L T i K 

Tourtet in press a; Durand 2011, 332) a>L4l jl^u 
4_2UJI cj1^u_g jl_jj^G o-^uj .(for Mada’in Saleh 


JjVi ^o2i! - yv JMU 


VA 


(jj— all JAIjl — (jj-dj J—j-s (Jj^l jj—3il) 4 jU j^uiI 

. YY (a>Ldl! a_*_i ^j-oai <<<ll 

4-jv311 4 _j^. jV! (Ja_j j—c .U 34 (Jr'-G-o! ^c_jjl3 ^L^jl 

4_j_iT 1_ 1 3j. ^G_4 3 jGLs (jj-d| (f^^* 0.17a :4_^>.jJd!) 

.(d : lY A V 4_^.jJdl) 4^j<; in 4_2Uw Cj|2 4-a- lo «<i >q 3^_i_t£” 


4_4^>dl 4^j4 mi 4_2Gw j2 cj 


i j—1—c^3_uGj 


(j-4 <;lxj 3j-_p-V! dJUG 4 i An .(e : lY A V 4_js.jJd!) 4_Jb«-lad! 

4_u_dl J_a ^l^j (jj-d| (j,—^<G3 j (SU 7329) 4_d£!_i_u 4_3U>) ^ 

4_2G>d! (jj_£3 aci .4_dLojjdl 3j. 3311 j-d>4jl aj_G ^ 3ll 

3jGi3Jd 3j^_j-4-^ ' i (h : lY A V 4_c^jJdl) (TA 10136.79) 

4-AAj- 4 J_ £c_jjGJI ^j_u_3_i ^L_u! ^4 (ji ♦ 4 jlo j^d I 

^y_S CJuLj^j ^ 3tl ciJUbi 4_^j 1_tfu_c da_dd,! jG_i_ul£” 3j^ _ 

Gerber and Durand 2009, 278; 286) ^dL^> ^jJIa^ 
figs. 2-4; Durand and Gerber 2010, 258; 268 fig. 
J_*l£ (corpus) eaUJjadl Js^u 4_^.l fjSJ .(45 

(j—a (((calUj Ai<;3lI» jl) acjjU^! (jl j. A jLGt^ 

a>Ld* I ac*j (_)j ^ I (jj—ai I (j — 4 3j. (A11 (j l_t_cG aj —*4 < 11 I a_A 

(SU 1778) (E-bl) isr iA\ J^kd! .la^Uaj 

Ljajlj (a .c_j .lY A Y 4_^A' Tourtet in press a, ) j 
(jj^_3il) .(E-bl:3b-c) ^Lj_dl (j__« 

.(aM-4' JjVi u>G]! eA! JjVl 

^UjJLS 4_uad,l 4_^L>dl ^2 .Ej <«dl 4_ ijL 3_4 (j K 4 J\ 

(jAi 4J—sc ^_JLua (j_jlaao (j_« (b : |Y A V 4_a>*jJd!) 

Durand 2011, 332; 349; fig.) a}UU JjVi jj^' 




(j— 1 iIjjS aj_*3j tda_ 
(^acjaL>dl j^_cajdl 
4_uLojjdl 3j. 3 3tl ^ 


S s « (j_*j .(13 bis 91026_P04 
M33.AI A'j^h ^ (TA 10136.84) 
A' U1 SL£ S m Mn(a:?YAV^AQ 

.^■Ijlj da_ l^jJ (j4__il_4 3j. (11 (_^-dl (JJ. 1 

4jT ^ Tr (Q3 ^ ,Uii ^ 


.~<l (^>4 . 4_j_LajJ I Oj, "t a 11 (_A! <( 4 jB I Oj. ~ a 11» 4_j^_tJi3J I j-i-Juj ( Y Y ) 

da-jjJI J (3 < L^jA aaLuj—t^aJI (jy-A. J_a 4-p^-t-uIiJI 

^y—2 4_a jJeTi_(.u.i.l I jusjjuz. 1 1 4j-cC 4 4 _u. 4 jJ I t".l jeJLLaj^aJLl 

d_ 4 ^>i-i V 4 j<a (inII .(Parker 2006, 332 j. Iaj|) ^LJJI jjl_> 

. AG*J I <**> 4jJ I J1 j i (i Gj ^ I j, i (i 1 j i a 4 ' (J I 

(Q3) £_jj2 ! j_a j a ^aa <_<«. G i < n 4 I_<G (YY) 

. gg.^ «dyLGi)) 4_!be_4 


LGcjjG c 


J^ ^ dale(Fll) 1 ,T 

F16) (cf. ) £_>A0 (j,—^ 4_GLua^l . ^> j3r.tI cjGjJg-^- aaa^l 
j! (Hanisch-Grafe in: Hausleiter et al. in press a 
(jAi (Til) (jj—^ (jlja^A eaac^l A^-A 

JL^I ea^uAi <F-b8) ^_A' 6-° ( OL F:2 ) 

(j—c ( J? _jjJdl £.j—A' (JJ—^ ^—3 _u-G CjI— jsldaj (JJ— tc y« j3ZdI 

LjGlGI aa_A (J_ lo.Ilu- 1 (j— 4 (j a ~^-dI 4_JGalI (j— 4 (Til) 

(j_« 4_jjJG Aj^^ J * (l< ^ L7-h” JJ—gII .^_jA^ '<*> (jA 

!jA^ (Hausleiter 2014, 406-8) (j>Afi «AA» jL-^ 

4 jcG-uail jl 3t^ ^ G JJ * 11 (jyA\ 4 sGjaVG ^I GGb^ld 

(p. 418 [jyS 4_-lat-t-Jaj3iI ^j_<-ujd^ ibid., 414-8) jj_111 

■j-ul t »; G' a_1c 4_i_ i_uj3Lo 4 _3-da (J_CC I ^ 4 JJ C ( 4 _ JuJ 

(^ laac_c 0 U»J .(SU 5038=SU 5039) ^j-^dl 
Vj_^j j^dlj (SU 5027=5028=4475) Aja^A' 

^ JJ G ^Ll< ljj I (^_d I (_^ aJ_CI 1 (_^j^_^_>d I (jjj 1 » a I (^_d I 

(j-a—3tj L^j (terminus post quem) j^aG3 c_j jAf 

LdtjjG cj^lcv| A' L_c-G lY-A (j-^d .Lbjjj An ^c_jjG 
(A—A da a—>d 3j —a Ida 3j——A (J_dG_> .j—3a>dl j—c 
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.CjI _3.U!l 0 j_ a 3 _£ 4_j^3I 3 I 3 I 3 lc. 3 — 3 ju ^<43 

^j4 I 4_uL4jI Cj! Jlj >»3 3 _c. ^413311 44 I 3 I JlJlc. < 3 Ai5 

SU 4618,) obJ^U .(SU 62413 SU 6239 SU 6240) 
3 ^! 3 GII UKL4 3^4 .(SU 4619j SU 5847 

3 _^ Cj\ _ i_uL_uI L_^j! 3 —II ( 3 Y , ) \ «L^ 3 l]|) 4_JLu-4I 

_a c< u ^3 .(SU 6245) 4 <-^13341 4 j\^ 341 4 3441 

3 — 5 L 4 I 3 3 —<4411 3 — 5 e^>iil 3 — « 3 _ol —<_u I J 5 | 3_3 CjI— i_uL<_u^l 

^ AX\i) i 3 lr. (SU 6238) 4 _j3j>J! J_43jl]Ij 

4_^>. 3 _c (SU 6248) 3 I Jl^>JI J . 3 ^e_JI ^Jn mi 33 -^ 
3<1 3*1 3 _a I 3 - 43 — u±a (SU 4619) 3 Ijl^>JIj ^33 Alii 
3 j» 3 _J 3 J>JI 3 I Jl^sJI J 4—p- l_J 3 _cv (J_j>.j4! 3 - J?e - ) 
.(SU 4618) jjL^c ^<414! 3 !jl^JL (SU 6242) 

(J—A - C-l - Ul\ ^<4l3lL« J —U ' r ~ 4 '4LuoVI 

3 _a j <?4I ^ Y x Y.o jLjuIj 3 -tL^s=JU Gjui 3 ^ .44341 

3 ^_ 5 t U 311 3 _A (H4) ^_J34i 4_U3 Jl!I 4-jJI 4 Mill 4_J3l3JI 

4_^s&_u_<il 4^ . 1 3 44341 J_4|j 3_2_24l ^_iLnI! 

533441 44 34 I (J_4l.} ^_jLhU 4^j1_ u±a 


♦ 44a 3 ^ 34 !I 3 1 ^-Lj-41 I Jl-A 4 ^_4l 3 ]! 3 ^-LC 3 _a (JI^Lq 

41 4 3 1 5l 141 ^L4_a ^L_j<4Lg 33 4j 3 I 3 ^ oil 3—4 

s< < <<n .(Weigel in press) 4 U .,,3 34 3 j^_^ 

4_u_cuj>» 3 ] _4o LjJLjv ^L_4I 3 o-4 4 j 1 03 JI cj! 4 I 3 HII 

3^—41 (Jl or.I J_*^>iJ 3 (3 j5r<!I Jl or.I JLo52l<-u 1 33 J J 3 ^>o 

I 3 -lc. .CjW4 4_juo14 CjIjljco ^Jl4L4 ^o _1 l_o 4jLjjre4_u_o 


J_ol34l j _4 4_ul^3 ^-Lj_4I Ij_a 44453 l)1 ^ 

^__l1 4 4_Lj_ uuj 4_ 13 ^ 3 _o Vjl_j . J_ 03 JI JAo 4 _jjlj44I 

♦ J3-44I 


JjVl ^ca4l - YV JM4I 


AY 


4 3-4 4.3 4 4 U AiJ 3 1c. 4433^41 j)l 3 __ll 4—i-ujji cJj 
1 1 J —&3 4_oJ l>JI 3~ 4 .E j j >ilI 33 <<<II ^33 ^ ^ _ 5 t_il_o 5 3 —<-S 3— II 

53^4 J 343 (terminus ante quem) Jj4u ^315 0 U«j 
(SU 5847) 3 lj^JI ^ (TA 10048) ^341 3 U 4 H 
3 _ll J 3 _*J oL4l ^315 3 _JI ^LUL 53^40 (QPW) 3 _JI 
a terminus) 3 ^jl 5 jc_ 34 i ^( 3 ^till ^ 3 ^ 33413 -^ 41 ) 
3 I 44 34 j ^ 3_^3 3 I 4 4LJ5 3 JI 44 L 4 )/Lj .(post quem 

53 _gLlo ( 4 _c. 3 _ 0 - 5 E.il 3—4 0 ) (SU 5845) 3 _s 4 jc.l < ts >II 

3 J A'J 1^411 3 I 01 3-4VI ^_o 3^3 L*5j V (SU 5844) 

J—^__<_ull<il 334 ]! 3 — 2 *-( 31 3_S 4_4l3Hll 3 Io14jVI 3 I 3— II 
5 U . mI 3 J ^5 3-41 3 ) 4434 JU 44_lU]| ^_o jV—41 

(jV—41 J-^ ^ ^ 334 ]! 3— II 14C 33—340 ^4lill 3 - 45-01 

4_0L>0I 44jVI 3 I 4 .4443 . Lu_4 L4-L>. 141_<4 3 !-l_*j 

4-01 o Mill 443 JOI ^l4eI4uV 3 ol_41 i^g J_o 3 <^)41 3 ^b>5 

) i 334 ]! j4o) (QPW) 4—OJ-5-O 34 (H-bl) Q-5E.Q.U 
<— 341 . jV- 41 J-^ <_ul4l 334 ]! 3 j 0 I (I Jl-c .1 <^>4 jV- 41 J-^ 
cf. Hausleiter 2014,) 4 _^Ll. 4 I 3 L 44 I J?^lo ^jlo 

.(403 

(SU 5844) 34 2334 ^ V ^-4 3 Jl_o^-l -ij-c. 3 -JLc. 334*01 ^G 

3 - 4 * 013 CjL^G-jOI 41 44Jb5e_o ^1 3 _o 3 o 4_c j'i ^ 

.SjLst^Ob ^Lj4I 3 ^ 3 _aj 3 4jl_^4I 3 4 J 4 OI 3 

3 I Jl^OLj 5jjl_?c_o 44 3 -c. 334 53 -_gLlo 443 IG 4 I 44441 ^43 

3 U 3 VI o ui 4 -JL 3 I 3 II 44j4I <> 33 ^ (<4-4 3^441 (SU 5847) 
-JLo.4 ^L4VL 3^441 (4619) 3 (SU 4618) 3^1 jl^OI 

JI 3 —o 3 _o j* 1^3 3—' 0 443 -ill 4 -J 3 L 0 I 44-041 33 S4 .<—^ 3 - 4 *. 

33-^4 ^ 3 -j>- 153—03 .(SU 5845) Bj—J.43l_5Ej >-13 4 j mU 
^13413 (QPW) 3—0 3 LG 4 II 0a_44 ^ 4_41 341 4341 
1 —4-jI 3 GLC. .(^j_jJj> 0 I 3—^41 JOI 3 I 3 OI ^ 3-4 0341 0 I 3 — 

Jlju j4G 3 GII 3 ^1^3-JI 3-o- 4 4-jj—jj-01 ^14541 34 3 -lc. 

3 o5n 1 —(E. Petiti) 343 VI 4__o- 3 I 3 J 33 IOVI CjI l5^-V_ll 

V — o4_o 3_4 ^0-0 3— 0-1541 J4_^ll 3 GO . J-^-b 3-4c—G 3 _ 0 I 

.44.041 _il 3 —11 3 ^.l^j—IL j 4_I44c_o ^12541 cjjL ^-3 j43 
. 3 -_lS 4—i I j41*j 40 43 51_ 4-0 3 ^ 1 __ 5 jV I 3_3 3 —^15j (43 I Jl Jt> 

53 5^- 3 —c. 44410 Lj 1_5_0I ^j—4> 3 3-20 31 1—4jI j44j 1 4 


C-JJ4 Lo 44klo 34 <_> 


1 J' fj>-4o 


.<—J3_L>0I 3 JI 43 JOI 3 _o J^ J4l Jlo ^453 I Jl_4> .(O^?cl>0I 

3 _o 4 G 3 SL 0 c_il 3 — 11 JI 1 I 3 I—Gl 3 —Lc. J4 -IjOI ^jl_a J_o4IG 1—4 

.(T) 4^-3- jSLju 3 _lc. 3_4j I 04_txLO3 3-_j_^4 3 I jlj>- 4 Ua 

4 JJ 3 3 VI 3 - 4 - L^BtjjG 3 -^-^ J - 4 ( 2 ’ cr^- 33 —*41 (o4 (4 

. 0a_44! J L_o-4 4 _j J 3 j.rt_o <—<_i_ cuj 

4-44 VI 4544 : 4_u^VO>01 

(H) 4 5EUI 3 _b dil 3 <511 ^1 b» 1 J 3 _js. diLrtjVI JIS 343 
.oUGob-X^ J4l j jElill I jBelmI J 3 _ 2 >- 5j_jjl>- LI 1 L 03 J 40 
3 JU- 4 I 1 ^ 3 ^ 4-lq-AVI ^-10 Lc. 3 - 43-0 4_ulOl J 3 I 3 JLI 53 !^! J-JLJ 3 
!jl_& .4_j_<_uL^ ^'3 •>- ^ < 44401 4_4 3 II 3 _£ 5440 ^u-OjOl 
4_js-l 3 JO 4_o^Jl 5JI 4-jjl .^>54VI 3 4_j_03_01 5441 3-jJl5j 3-4^3 
34_gI <4343 j41 . L^j 3^441 dsl 3 —Gil a.1 t5< 3 -ic. 0 4j 
4_jjl 4J0 33_oll1 3 o40l Jl oc.V 4-ojVOI c _1 Ll4VI J4_0! 
cf. ) 4 _ 2 >-l 3 II 4 — lL<_u_i 34 4 jo aVI dil5 ^ 3 - 0 -VI d>4401 JJ41 3 
.(Schiettecatte 2013; Weigel in press 

j-oSLh j>oJt — (H4) £-fjX I 

dsl__5_4 3 _o (H4) ^-JjOI 3 - 4*5 3-511 4_jjJl*1I 4-5-041 33-45 
3 __o 4 5 j °>3 dil__5j4 ^__o <-_i 3 I—<55 3-511 ^Gj-JI 3—0 4__*j4Lo 
V4o5_o 3 L 4 I 03 d455_o (4 34 Ol^—& 3 GL5jVI ds 1—5-04 . J_ojOI 
0 Jub 3 _£ 3 I 5-41 ^ 3 _< 5 j .4—O 03 34 >. I 3 _o 4^3 4_j_Lj4 4_ 135.1 

QPW;) « 4_jjd » 3 _o 4 G 3 JL 0 4_LC 31 3-4 J_o54j d_p- 4-5421 
3 —o 33 -Ul 0 I 3 —ol>- 3 —<-4 341 421_4VIj (Y , Y* 4^>-3lll 3 bnl 

^ 3 II ) ) 33-511) (O) 4-5421 34 4433 JL 0 4_ul3_4 _<_uI c__>1 3 -^t 

(SU 5843) (al4n4l 3 _o 4_5 j4 3 _c. 52G0I (4 .(jV -21 J-^s 
4_ * _ < G > 321 (SU 5835) 4-5-041 J5 Mil 3 II 0 mOI oJ-l> 0 I 3 _b 
44LgVLi .(SU 4619) 3 (SU 4618) gh 1 - 4 

JL 03 OI 3 J33-^>0! {j\ Ell 3 —o 3 —o^e-o 33-3 GjI5 4__5j4 34 } 

.(_aY , ^ \ 4 . 3 OI) 3_i3_l> 0I 0>4l32(SU 5844) (^413 

^_42l 3 —4521 ^I j45_ lm L> (TA 10028) 4_Ll4I 3 I Oi 

(1050- 895 calBC) ^jl^j^OI 3-^41 J 2 I 3 T 3 JI 3^340 
. Y0 ((O) j A) 4__54jLo2 3 —loJOI J__4L_u2l 242 L^jI_ 2 o 

J-.G (^iio (TA 10028) (UGAMS 13430) ^_l 2 I (To) 

3 _o 3_4-L*il p <"511 3 ^ R- NfiSf J -^- 3 (j - 4 4-2 L-Sj—dJl (<i_) ^c_jjQU 
3 ^ 4_5L2dJI ^ jJ4l J a J_l3 3 -a 4 _LlL>5 3 JLIVI jGVI J a 
GA) (Radiocarbon date: 2810±) UG! 3 ^ L_o-j^ 2 U 
30 BP; calibrated date: 1050-895 BC (2o, probability 
(95.4%, calibrated with OxCal v 4.2.4 




AO 


(^Y* ^ ^ IVY 3-^ Lid I ^-ljjjJU) ^l_ 4 _u ApAlI ^jLIVI ^ jj.«_<.dI 333^ ^j^tTu.!I 


4 d>.jALi,l tUj U 4 .tlj <(n :c_jY , Y * 4 _^>.jJL!I) (TA 10016.3) 
jl^>«j (r :<_jY,Y* 4 _dwjlj|) (TA8891.6) 3^jd>.ji,l 

£_>jJU 4_ lA j— 1 c. ^JlJ! <d— 4-3 jl V4 L_^i 

L_Aj| j. ^Ai ,^l_c. jSLtTuj 4 _jjju 3— 4 (Q3 ) 

( jr _ijA (Jl <a Ul 3__4 (QPW) 3jj Ml ( >0 CjL_C.j_4J?c^ 3 
Ingraham et al. 1981, pi.) YVY* * Ja 4 _ujAI 
Parr et al. 1970, fig. 15.2, 6 ; pi. 42;) ^ ,(81.17 
j (Ingraham et al. 1981, pi. 78.9, 21; pi. 79.23 
Site 200;) £_JU_> jl_ul^ ^Lddl (—jj—L > . 3_4 

.(Rothenberg 1988, fig. 4.12-13; fig. 5.1 

UJ l>J\ j-uajJI Jdljf 

Cr-^ (QPW) 4 _jjJL1I ((4_jj^)) (jj-jljl Jjdvj Cr-^! 4-3LAyi_> 
u 1 _Aji j 34 ,(SU 5845) j (SU 5844) 3—4 

jA C. ^ ~tl eJLLd 4_)Ldu_4 jALJU JljJl>JI j juajdl 3 —^ jl_se_3il 

Hausleiter in: Eichmann) 3 (A) AlAdl ^ 1 $Ac. 
Maritan) j (O) 4 3UUI (et al.. 2006, 103-7 
et al. in press; Tourtet in press c; see above; 
Hausleiter 2010, 231; 240-1; Hausleiter 2011, 
111-3; Hausleiter 2014, 414 with illustrations 
jj_*3 ( _ r AI 3 U3 tl jAlj ,(on pp. 415-418 
c :uY,P 2 l^UI dl; f5-9 :?Y,Y* ^L^li!) cujAdl 

( J ^d1 (Jj-Al ^ f>4 ^ A. (b-Cj k-1 '.djY , Y* 4_^jJJI 

Tourtet j. h> d) (O) 4_3f> <11 j. ~r. i_A ,3 jjl-*Tl4 3(^1 

d 2 ; fl;: lY, Y* 4 _^lil) ah n , ,n (in press f 

j j-jLAI ^jjAdl — <_j jj)! j_3_Li 4 AjAJ-4 4_jjJLo 3jA.|j (4; 10 
.( d3-4 : iY, Y * A^Jdl) AL 3 

4 1—4-3 —A j— jjLAj ^ A jJ3u 3 I C1—4 IjjLd 

^^-dljl 3 y_> j. U3l 3 —« jdL>j *(q : TY , Y * 4 -^ 111 ) 

Fritz 1994, Fig. 12.13; PI.) j (QPW) 4 -d^lll «4_4p>» 
7d; Hauptmann 2007, 132 fig. 5.47; Parr et al. 
1970, fig. 16.10; Rothenberg 1988, fig. 7.2; Intilia 
j.j mm j c-jjl miLj jj_A3 L_(in press, fig. 10 

TA 5616.1 and) 4 ^jLAJU j-jjLAdl a 13 j— ljAII j 
cjjljs.j j (3 jj mi<^ SU 4101, o-* TA 5625.1 

L^jI ^Jl (O) 4 3h><<yU A_jJu>JI Mill 


etal. 1970, fig. 15.6; Ingraham etal. 1981., 78.14 
Rothenberg) j^isU ^v-- .pi) 

JSLill jL^bj .(1988, fig. 4.12 

4 bj 3 ^ Lai (carinated) ^-bjbU! ^ 

^5 Mill ^ b ‘( f-h: t_iV , Y • fiLjs^^ill) jJ^bluJI 

^!jl ^ ^ (g : M r ,Y- tb^UI) (TA 10016.13) 

W41)) j ^ (RBW) ^ Alj (QPW) 

aj^b :j>; juu .((Tourtet in press e, PI. 4a:m 

(QPW) J Lkb OjiJL aJjLl^ 

a^UaVb (: cl; 3; 4; 7; 11 :lr,Y- 5^^111 ; a^_^J!) 

{j)2> 4_^L>JI (j\-i 4_jjlll CjI 'j <>»tl CjLc 
cl; 3; : |Y , Y * jJiI) ^jjA— c_j ,1^ ^ i (j-4 CjU1 

4^jLAo (AjL>.j AjA] .(g :t_sY,Y* 4 ^>.jJL!I 4 
F; as-Sana’iye: al-Onazy j E 4 3FUI i YV (Q3 ^jjJll) 
4 _£>Lb)/Lj (Vo £ 1 o ‘YV tYA ‘.2006/07, cat. nos. ^ Y 
( _ ;r lc jJk. ,(QPW) < jr lc jA A_p- b»» /Q 

^JLC. 4_j_^i_l3c_3uJ £_)j I 3 JlA. Jjjj-I I ^ 1 / j_3j 

jLjtiiil ^1—4^3 t"< b>^.jij (p ib_iY , Y * 4 ^n.jJJ!) 

4-1jL$_ 4 ^ r Lb yic LA ,(Q3 ) 4_jlc. jJk ^ jJI 

al-Onazy) 4 _lc.I < ,^>11 o*I < < < j 3 n 11 o -4 

,. ya 44P> FajIj (2006/07, cat. no. 73 

a Aj 3 CjI3 3jjjIA ( _ 3 _A. ^ 1 c. L_AjI (QPW) (jA-tTuj 

4j>.jJJI) 4j341 <_Lsj) !o 1 ^U (jj_UI 4_t_uiIj I lLs 1 3 <11 

:t_jY , Y * 4_j>*jll!) <-_sjA 3jl_c.L^ ijy-^l 4_4LusVIj ,(j :t_sY , Y * 

,1a i_A (i *. <—iY , Y * 4 _^>.jJL!I) 4 _uT 4 _£i> 1_ Aj|j ‘.(m 

,(Bemick-Greenberg 2007, pi. 11.7.9) ^ 

Jjj ,(Parr et al. 1970, fig. 15.1) 44 P>j 
^ j,(Macdonald et al. 1932, pi. 63.42.52-54) 
Y* */^_u3 (Glueck 1967, fig. 4.3) 4 AJL 4 JI 

.(Rothenberg 1988, fig. 6.18) ^ 

^13 M.n „>>J! ^ 2 L^! jJ! ALAI]! 13 JAAJ! cA 
cAj {jr £i (Q3) j-jj-AI jAj L-kj-i-u (YV) 

. 1 <?J < ii a 1 bJ-C. 

^jj.9-i.aJ 1 jLL] 4 _c£sL>J! j—i-uSL1 1 <j-4‘ (YA) 

A. Hausleiter and A. Intilia, personal) Y * * A ^ 

(communication 


JjVt ^o2i! - YV J>LAl 


Al 


,(SU 5845)^ */Yij (SU 5844)^ */Yo 




oJ AAu_ljj 1 ^3lL>. 


(SU 5844) (j—«^—4 1 ^jlf. j. "<r. cjl_jjL?tii]| jlju 
la_A ,j_A j_b>. 4 _^j 1—ALc (SU 5845) j 

^c_jjQ]| jAjII ^JljJu>J| j. (QPW) 

(SU 5844) J (14C) U>^1] ^Al! ^IjAa^L 

d> 1 Ai < 11 _ ljj !j £. 1 A'd I 3 j "< 4 ciJLJ A !j-j Ju_c 

4L_^AA1 jl _ 3c_4 JJ ,(Jj _i_uLc j _All) 4 _jjL$jl1! 

jj—su L_AtJjl3 (ji <_j-dl (SU 5845) ^A (jj_U! 

1 3 «o!i <11 ^ 1 a jyi—JU ^uLi!i U^^i l?-^! 

^JlJI ( 14 C) £_AJU _j. jh» (II ^Ijl?c3_i_uLj ^c_jjQ 1 ] 

f AjJI jAu ^1 (SU 5844) ll^l 4 _jJlc. Jj <^>^.11 

.(|JJ_LuL j _All ) 

(RBW)4a^A^iU 

Maritan et al. in) ^IjVl ^ 4 _^j^AI JAlu 
press; Tourtet in press e; Hausleiter 2014, 403- 
jdlc. (jr AI (f3 : |Y, Y * 4 _j>.jJL!I) 3jl_c.L3] 3jl^>.I j 4_*A3j6) 

I ts) VI 4_uVl jLUjLSelb ^ 4 < «3 V 4-La —ljj 4_JL?cj 1 ^jlr. 

. I 4_*_A3JI ^jl_a ^J£Auj (jjA! 


^_jjJtl 4_JA L_A jAQll ^j^jjjAI j. ,^>sttl -o ((4 _j^A)) 

U_lAj-u_l!I 4—ljjIj^ ^' O -4 4 11 ^21 cil—liJj 3 ^_j_ljlj3 (H4) 

^>>A]|j (Macrofabric 2) AAA 2 eA-^jd' 


;LA3JI ^j-4 


II 4 >A_i 


(j^-iljI :3y_j^-4 CjLjAu ^IjVI (j_ 4 ^1 j—il Aj^Lj ^ lr. jJk 
^ 3^-1 jjAI j. <^>st!l jAw|j| ^-dl -}j_su ^A' 4 _ijlll «4_jjj3)) 

^Ajdl aKA^(jMAU JA n ^1 UjjAl) 

aj^ui eAljVlj , (SU 5844: 33%, SU 5845: 34% ) 
Maritan et al. in press; Tourtet in press) 4 _A_cAIj 
f; Hausleiter 2010, 231; 240-1; Hausleiter 2011, 
JJIjI ^1 _>j_su ( _ p AI (; Hausleiter 2014, 414; 111-3 

^_Adlj (jMAU (J— \ ^_dl )) (jjAil) (^j-jjaAl j — is~i *II 

£)>u ,(SU 5845)3-4 */^' j (SU 5844) ^ XYY JAA 

3_4 l.A^I ^^-A) tdjl jj J£Aij 4_jjlll 4 _lc.Lu(AI ^1 j I 
^j^bslAil ^_dl ^_ljjAI 3 jA]| (31 3 Jl_jJlAI j j^>»!I A—AUU 

Eichmann 2008, 62-3, note 14; Lora :jMAU J-A 
et al. 2010, 239-40; see also Maritan et al. in 


/A o JA3 UAi (SU 5844) ^ - 


i ^Alj (press 
.(SU 5845) 


(QPW) 4j^JUl ((4jj»^)) (^\^\ 
Parr et al. 1970, 23-40;) 4 ^Ajdl ^IjVl jA 3 
Hausleiter 2014, 406-8; Singer-Avitz 2014; 

3 - 4 A L^-A. jA~ ^Al (Intilia in press) (QPW 
JaAjj ,(3^ljjA j-AI) (SU 5845) j (SU 5844) 

^AeuvVl 4_jjlilll 4 _lCjVI 3-4 Jl_ 3Jmdl (jA^- 4_C.j_4bA.I ^>A 

(JA.A ^1 jjju I^j j-jj 1^ 3_4 £_As ^j2l 4_blAytj 
jJlc. ^21 4 _lcjVI I cAl£" ,(C : lY, Y * 4_bvjJj|) 3jju?e_4 
4_£Aj 4_AL^ 3 ^J lJ u>. Cjld (a *<-_>Y , Y * 4u>.jlll) 4-4 -lLlu I ^jl^ 
(QPW)^ljI 3-Auj t 4-OwJ L>d I 4_^J>d I 3 - 4 A A.J_! 4 SA 4 -LJJ 

4^1-4—ljj U^l 3^3-^! 3UAeJ AL?e_4 ^ AI ^A dAeJ 

^3 4_jjj_4j2Ij 4_jjl jAI ^Adl 3 j-^^ ^ld Aj_A>dL L_Aj|j 

4u>.jAl 1 I Aj_A>d Lj La I j , 4 AAIAI 4_^ALi ^jdA! I 43 AI 

(J-3 ^j|j>ld 4-^-i Llu- 4 4_o«.jL>dl 4_^j>dl 3jJdl 4-Ad I 

Parr) « 2 G>S» ,(Brandi 1984, 171 fig. 1) jj^dl 


ljj J-^l (RBW) 4JjAALl <ilj— 4 b>dl ^^Ij^l Jlju 
T ourtet in) jA.hil 3 >di> 4 l j ^* 11 ^1 uAAVl ^JA 
press b; Maritan et al. in press; Tourtet in press 
n /.i 4 , m o JAAjj (f; and Hausleiter 2014, 403-6 
3_4 '/) 3_4 <JAi 4 _j_ljAj (3jl^-Ij 4 »f>4) (SU 5844) 3—4 

JjVl Au^lil 3-4 4 Uj < uji 4—uI (jjdA J. "<r. , 4_c.j_4-?ed, I 

3 ^^ (j j-di 4 Ajjju 3 jyL_jii j_a ^J^l ajVi 3_4 

3 -A-j % I (SU 5844) ^-3 3jj_j>.j_ 4 (Q3) cjAujdll 

(SU 5845) 3_4 fi 

3“ 4 X !■ JlJ—^-4 3^-tJJ ^-dl ^—Aj ^ dl ^—ll^Vl 3^- ( - U - 5 

oljL^yi JAA3 La (SU 5845) 3 ^ /.Y 3 (SU 5844) 

4_u^a_pe_LLj dll ^ 4 _j^jJLI 4_i_lAL dLAlx ^_t3il (Y*\) 

A-*- 4 J L-A 3 ‘diI j_lA ijLC. <u>o (jl jAj SJljvjJI) 




AV 


(fY* ^ ^ IVY (j_cL3l ^c-oujJU) cLc-u I ^jLIVI ^ jj.«_<.uJI ^^3 VI ^-j^oiLI 


(M-g2) 

j ^ Yi 1 JjLa) 4_LajoL>LI ^lil! j. j-SJI LjI_3j jLuI ^JLu 

(]Vl-gl ) j. <<? II 4i£Lcu ^j— 3 4_i_tTujj (a * . VO 1 ^r.Lajjlj . ^ ) 

JL_?cj .c_)j^C. JU-^-jj^L <_sj_3js .?1_j>oL 4_jjsjI 3I VLLcj 
4_^L>JI (jljjLa>3l (j_c c?~'(f)^ II 0 -}Ijl_ 3 _c| ^ If. j. itfll 

jl Jlj> 3I L_c|j .^1 lLeTi— auVl 3jL*_C j—L^aLc. (j_C ' '^J * 4_j_u_C 

1 c <j ) < 3 j) 4_j^Li c jlj, tiu (SU 7036) 

^IjJ^Ti—<- uL ^j—uLuo (j_c (SU 7038) jl jl^>JI jl->_A 

1 fll <«/Q 1—C^ .(<—)Y , Y ) 4_^^i]|) 3j^-U^ jLatJS. I 

jl Jl-scj 3.}jJl_lxlc 4_ujJlII 4_3L^-tTuiI j. j3ll 4_^_>. (jl_3 

(^! (jjJ 4-j^j^tTui I 4_uj_L>3I 4_^j>3I Ct j a) Lc-3u .(SU 7041) 

. (j_3 jLI 3^_3_>. ^ La 3c (J-jjLa (j_C. (j-3 jLI ^LL^j JJljsoj .jl Jljs 
£_ 3L 0 ^>V A.I ( j_£jJU IjLJb 4 _>^jLI cjLsjJI jl_*j 

4JU3$Lq f LL^LI o! ci^-p.) (SU 7039) j^LI U+LLc 

^ If- 3jjj_c-d 4 _c.Ij 3 .aj. ^La (_y If. LLLL_ou_c (j__c-3l 

(j <> ^ If.) 4_JjLa_C LJ_)LL _i_u_3l 1_cl <na»3l Jj_La 

(M-gl) (jJajLI ^ L_c£j .((M gl) ^ cjLsjJI 

^ Ur j (j* Ull (j_c 4_3_La ^ If. CjL^jJI £_x3aj Jl_3^ 

4_L_<_u ^ cl3»ll ^-t—t-uJll 4_ILs. Jljuj |ji_& .J_cj 3L <H_I3 Jo_*_> 

.4_L>3l c_sj_3 j 4_uJl*_c « c^ Lc. jj »11 ^<u 4 1_<3aj| 

c_jj-_3JL_j SJl^wI j i4_c^e-cp4l (j — 4 Y * Jl-JU ^ lr. L_aI Juwl 

tlJl> Cj^Ljj tj > <^11 A3fl ^j-c 

^Lup-Su j Cr ^ji jsu^u ai^Ji ^juji 

* L^3_<_uIjJj 1—AJuJu>iJ 4__ul£Lcl (jjJ 4 _jjJl*JU 

(J-^IUkJU 3j. I jlL^Ij j_jjG 

4JbwjJ,l J>U. Jl£"J_c j-fC ^-3 Ljlill I ^c_jjLj Lc 

4_3klll C_jjJG Jl-3sj 4C_<_l3_l1]|j Jl cr.I ^j_c 4 _jJL>JI 

^c_jjQ]| 4JL_<_uJ ^Ijl3c3_^I 4_jjI£LcI (^j—c ^Lti! 

CjU-lC. 4_<_uIjJl! ( 14 C) ^-tTu-lI j j <tl ^| jLrt3_<_uL j 

CjLc.j_cj?c_c ( j- c - £ '—4^>J, j^-t-tTuJ t L^jlj_c^>iJ ^5 3jjJu^_c 
^c_Jjl3 ( jr JI LLLlJI jUtAJI 

CjL c.j_c-?e-« L^3 _ijL3_^_i Oil ^SLt-^u^KJI ^3} 

cUljLc 4 —^>Jl_A (j-^3 ‘(F) J (F) 4_3UjJU ^j_c 4 ^jI_3Lc 


< < » j3r<t «.u.c dUli L£jLj Ujjuu (J7 _JI 

^-cToj ^ * ‘bkLu.^ 4 <?L»<c JljJl>«j j t Jlju L_c-t^ jJll 

(j7 _£ (j_u_?e_c j_3j O—p> (E) 4_3U_UI (j^£j _3L (M) 4_3U_lcJL! 

(jj-£ t < j 3 r< 11 ^J1 c c. I Cta ^Y * * V—Y * * A ol_*J! 

PI. :4_^jJL!I .M-gl j M-g2) (j-£- (M2) 

^ 1 4_j_LcjJI SjjLiil jug) lt^! Lc-^^U .(0 .21a-b 

(La^v jj^l) ^jVl ^JLi j^LbXI J 

♦ lUjI c <<(H c ^ j"f^v 11 ^l^jl mi 

(M-gl)^l 

_C.J ^ ) 1 \ _ La) 4 _Laj^L>JU j_L 2 J! L_jI_3j jl_ *_J _ l_t3 

4 ^>.j_c 31 uojla £j-£- 3j 1 jtC. j (^a E Y i ^C. Lajj I j . ^ ' t \ 

(j —C —C 4 — J^SLc t_Jj—C JLc — uu—^J-uu t_Jj — 3>. ^| — >ijL 

3 jLji_c j Jl_u 4 _3ilL5e_c ^jL^aLtC. 4 4_Cj < c) 4_^L>JI Ju>Jl 
3LLaJLc CjLLa^Ljj L_lj^3j 4_juj^c jL_5cj^| :^l Jl3c3_<_uVI 

. ( 4 -iY , Y ) 4_>.jJil) U-jjUJI _ >«jVI (jjS (4_3_j^j 4_3 <Ln 

tcJL_j_cl j^c 4_*jji (j—a (SU 7009) ^Ic Mill jIjl^JI (jj) £ul> 
cj^>3I 1 jj. />)" .4_j>L ^j_c^ (SU 7029) Lei 


3 /<<1 /.< 1 j /t'v JL_c^l 


6— 4 ^Lc- 33 1 


c_ <-i—<-qj 4 3Uc 4 _ajj_L>J I 4_^j>J I Lc I . j I jj31 J^j^c ^j-3_<-c 

^j-c. (j-^jJU Ijl_a J <^>3j (SU 7041) (jr juz>j*c. £_L_3_c 
4_jjq?ej>«. cjLLa^L jLtiL_<_ul jl-ic. i .(Grave ]VI-g2) 

CjL_l1c. ^ lc. L^Jlc ^jLUol ^JSLJjj) j j 3!I Ur 

((_jIj_jVI CjL^jJ Cq- j L iTu i 4_jjj^e_c <_jj_3j ^^-L- L^J—^*3 J-JI 

.J3 m,>U 1 ^^»J-c jii lU' UJ-^4 <3^—-pe-i C.<—»-x3aj 

J_ci^l! c^)(SU 7033) !j^ J^L 

4_jj3a_c ^_Lc— 3 1 L_£C.!j3j Lfcj^Ia ^j-lc. 4_pJb_txLC (Blj^cl L^jI 
(_3__9—^ < .<->31 —La ^—lc. 3_i^,J—c c~°> —t-u- 3 1 —II L_c I 

Lc^ .J_cj3L 4_L>3I C-t jLsj fI ^j_c 4_3_3a 

4 _3t_ij| ( jj — lc. J . "<C. . LcJ)CC. 4 _Li_ <_u ^ cl^»tI ^-<—qu-3 1 4_3Lv Jl_ju 

p » " Y * J *_) ^ jj — lc. I AJq>-1 .4_L>3! (_jj 3j 4_uJl*^c ^1 lxl 2 w| 

^IjJl3I c_jj £J 4_j>L3I j .4 c-?e-c^>3l ^ 4-^J 

(j 7 _c3ajtil (J£L_l^J3 4Lj _quil 4_1L>3I cJL. I j_ a .(jj_J_c_3! 

I_AJUJL>3 4__uL!_cI (jjj 4 _uJul1I mi^>L JuJl_L 3I (J^LllIj 

* i ^~i 


J/VI - TV JMLl 


4_cj_qujJ,l (j^j 3 31 4_jjvL (j-c LuL j .(4^Lj_c_<_u j_^vj 3j^*_Lc 
(j-C clLlju L3JGit_c cLc-U (JJ_^ iS ' E 4 ] Jj V (jr-lllj 

.4_lcLju^JI ( J3 _i I j !j 4_jjlll j- SLl L I (^Jl_jJu>3I j is~t*\\ ( j J _ilj I 

.(Macrofabric 3) ^j^Uil .U jIL ^Jl j-LULj 
Hausleiter ^S} ; QPW) ^Jl c-jj^i jjl_u ^l3L> 
^31 cU33 (>c (2014, 406-407 

j- SLl LI Jl_j Jq>3l J. .^>»tl 4_lCj I (J>> *) (jl (j_c ^C_c.j3l {j y- lc. 

3Jl_C.LHI ySjuA (J^ LSTn 3J^acILc J (^aLc. j. 

4_jL^j (j^_£ .3j^_jL q— a-u 2> (jlj 3<ll «(_j LIUI t < jL^itL))) 
4_^ a Laj_La3w 4 _j^L (j_c_Ua 4 _j>.j Juc L^jI 3 Ju>. (j^ cLLLaAl 

4_^>.jJ 3I Tourtet in press c,) j^jJU 3 jl^Lc (^j>-^ - c_») 
e-f:iv, U 4_q>.jJ3lj 6b:a-b; id. in press f, c :fY,U 
(j u 3. ^ 4J 4_j 1^ a :c_jY , ^ ^ 4_j>.jJ3Ij dj i : |Y , ) Y 4_^>.jlllj 

4 c 1 a ( C (j_S3 fjj J_C L jjL—quJ 4_ 1 ^ic 3 JLC. UJI (j *\ ) t" < 4l^J I 

jljLpJI (jy lc. ^jl_Jwj3l ^ jb>n j>L3 ^<l3j .4_3jjLaJI (j « 3 m 

(^^ic. (^j-ILaLS V (jy ^4 Luaj| L^jiLc j_?e_3l |ji_A (_j3L. ( jr JL>.|j3l 

j—j_C-5 ^jj— 3ll 4 u 31/cIj^>31 ! 4_j_L3I 4_3lS^I iUj L^tl p / „J 
La J) LaL (j_c (j^ I3 tv c_u_3Ltf2J (LLLc-J Vj .(QPW) (_j_j|jl 

3jj_^c jj^La L;r _l^ (^1 (f.J>-£ - V s ) 4_^JJ>3 

(j_c aj^lll ^LIjVl j^L ^lLI (metope) jLLal ^ c^ 
jLaLui L3^j Lla (JlSLjo^l lj_c—<- uj .j^LLI ^jljjl>3I j <^*fl 

(QPW) (jhIj^ (j-^-^ er-^ ^Lc-u (jj_^ t Ls ^L ^cJ ^jLL 

^Jl_A j^j_quL3 t__<_aej 4_jl^ (jLcitjl jJjLL_jij3 1 34jj .3jj_Ltill 
jj 13 3jl 3jtfl ^c_ (jy_L>.| j3I jl jl^>3I lc. 3jj 11 ^yL j_3_3l 
. j ^ 4 4_^jjjL| clLLL jLjjI 4Ti_ t-u 

(M2) /(M) aa^m .1 

(Ijji (j Lm Lut-U ^JL3 j) 

4j Jjji _i_u]l (^ ILj! I Ljlj^jjl J 4_>-L_o33 4_cL*3l 4_Lj^JI LI) I j_) 

^L*JI c 3 (j^_3 (jLL^Ij 4js.L_qa.U 4 _cL* 3I 4 L^ll L3 jL_ou) 

Lr^-^ Lfj^Vl «4_4>2» cr-S jljj-Ll 3-0 Y * )) 

4_jj3^I 4_3_La_UI JjJljs. ^jLjLj ^^^ILkJI ^ <.<^^11 J-jLjLI 
3j. 3-s. (j_c. t 3 j^L>3l (Jl cc.L j311 cLol (jj-^j .4_j_cj>L! 
j J 3l Jj) »" Lj1_3j (j_C 3 jL_lC ^ ^ Y X ^ ^ A jL_*_)L) (ja/L_au| 
I Jl_& (^jIj .(jj-jij-L>3I L^jJjs ( jr _3 LuJjs 3 jj. <>>3c liLIL ^<uJ l^ 


j. <^a*tl (J^Ljs. cUlu (j r _3 (jjJLI jLaeLil (j^_)lj| Jl_31_3j (jj-31 

.j-^-LI J_JJa>3l 

OjUl 4-LcLt trf^tl jL>u3 

(j_c 4_)jLc c\_Cj_cj?e_c CJ_3L 4_aC.LLL£ail jL_se-3JI ^ _iljl Jl_*j 

: fY , Y * d: c_jY , Y * SUx^UI) L^jl^j ^5 ^1 l^UjU^I 
(jlLL L*_u c.jc ia jlLj (SU 5845) (j,_3 U 34 3jj_^.jLIj (e 
Hashim 2007, 139-9;) ^IjLI ^ l^LL^I 
Hausleiter 2010, 242-7; Hausleiter 2014, 414- 
^ 1 i>ij T cj jubj_L ^3lj (8; Maritan et al. in press 
(Beuger in: Eichmann et al. 2010, 136) 4_LLa j^Ll« 
.(al-Taima’i 2006, 156, nos. 3-4) 

4_3Lujilll CjL3JL>3I ( jj — A Lc^-i—J u 4_c.j_c-?cLI &J—& (^j_3j jL^I 
4 jsjJ3! d '^-jY , Y * 4j>.j1!I) 4_3U3I J 3 mi I (jjJ3l 4 _j_L> 4 j3~4VI 
4jsjJ3I) 4_u 5M 4_c-3 (j^l 4_3L>3l (j_c 4 _jJj_cjLIj c 2; 5 : |Y, Y * 
lj-j_Li (j^lj^l (j_c 4 _c.j^j?cLI ^3l_a cjLc-ou jLi^lj .(d ‘4 -jY , Y * 
c_<_jjj 3 (j^l 4_3Lia'3L J_cL3L cLjLwjLI ^L ,,,!l 4_La-*3 ^ a 
.( el : lY , Y * 4 "S.^JJI) £_jL_LC _ouJ (^a/J) fl (II 

(j_c 4 -js. j)33LI (^^lIjVI (jj- 31 ^_La_3JI L» c Lt3aj| l_J_A ^ c3n 
JSLqqjl 4_Laj)jLeL! 3 j_j_L 3I 4_uVI 4-i_quJ j .^Lacjs.^1 <_3_L3e_c 
^3^1 (el : TY , Y * ^-^31) 4 cj33 mH ^ 

Abu Duruk 1989, pi. 10 A;) ((cL^ 4_uT» _» 3 j^cjLI 
^IjVl L^jI IjLJb .(.Hausleiter2010, 242-243 

M_La 4_3 jUIj 4_c_o 33_ouJ.I (_<—)!j^>3l lj! 3 p ^^.tl 2 L ,,,^11 

4_^L3aVL .(e3-4; 6 : lY, Y* 4 _j>.jJ 3I) 4-a-E «<ill 3 jl_c.L3JIj 

(j!ij_3Jlc 4_ijL3_c 4_A^3j 4_L_j_ouj 4_3Ls. j^ 3 ^La_ou_c cLc.j (jj- 31 
(jjJ3L) (jjJ3l 4 _j jLs | 4 _j ujj±& (ji/j_3j 4 ( jj — L. 

.(e5 :iY,Y* d :t_jY, Y* ^.^31 TA 10016.39; ) (^1 

(jyj|j^l Jljs I (e2 : lY , Y * 4 _jsjJ3I) 4 3L1I 3j^j>JI nil Lc-t-u 
. 4 _jc.1_Lu^J1 jLLc_3JI ^1 j I (j^_i 4 _LJl 3JI 4_3l*LI 

J_cL3l (a-b : lY , Y* ^^lil) (TA 10016.1) cUyi 

<_3_L3tj ^Jl 3I 4_l£LtTu 4_p-L (j_c Vjl 4_ul_u3_aul 4_3 Ls LjjlI 

^LIjI (j_c.j (carination ojjll) (QPW) ^3ljl 4_pj (j_c 

c_L >!jsy (jjJ^L .4 _LLiL. 3Jl^-IL (JjJlj) jLLLI (^JljJj>3I j. .^)»tl 
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vr x n x av :jLuVi 

(j y-^ Jiir~ I ((VI 3j)L*_c iE-bl)) ljr - U -1I ‘(E) 4 tfh>m :£_j3jJU 
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f f J (^lh) J 

: 4_^-^yi]l 

^Ut ((2>^) (^jiO (II IjLA) 

(Pl. 0.23a) TA 10578 

CrLj 

VYxTUV' :jLuVl 
((SU 5704) (E27 ^jJt! t (E) 

: < 11 4 

(>^ : J V s ) er-^J^ L y^\ 

r < a (^JLc. ^ Mi l (j— 4 uj) ^ A 1 ^ o' 1 ^ ‘L (uj 

. 4_JJ I ^ Ml 1—1 

(Pl. 0.23b) TA 10664 

crLj 

(SU 6632) (0-g21 !) t (0) 4 sUUI :^jl! 

. (^ Ulii g. 1 L 1 <<<! I ^ 4 ^ JLSfcIt a-uJs I ) 

^oljT 

: u^' 

... <JU/ L_S (J . ) 

6 l 5 J t-> Yr> - Y 


Y-n f Lt, 


<1 < 11 . V 

( JLm-t-uJ' JLuluj t^JLj) 

I p < mj 4 ‘L 1_lJeJs I J) fl < 11 JJL-C. £_JL> 


(Pl. 0.22a) TA 10015 

:BjUI 

1 l.A X V.YV X V,T :jUjV| 
e^UI JjuiJ! jLni.1 .(E) j^l :^l 

^ li J f J * ' 

y c K ^>j ( L) luiJ! Ij_a) :^1xX\ 

c_j J cd J :c_J JjVl L y*jl\ 

c-4. 152 (^yLuL<J I Ijla) 14_0- > j^JI 

(Pl. 0.22b) TA 10086 

:3jL1I 

^-uu x 29.4 x 9.6 54.3 tjUAfl 
(SU1203) (E6/E7) j^JLI .(E) asU;t l : ^| 

^oljT :2aj>J! 

^ J * ' f J l>^ (f) * ^ * A 


I Cj J (J (J J * V 

t 4 (j—^ CM (H) 

Jj) i * !I p < "I j ^3 j—i Jcj 4 < 11 4 tf j4 J 4 JL_iU 

(jl ^-- C VJC (JJ-11 (J a.S <tl J.L Mill 

♦ J>j) J» 11 11 ^|j_^1 <11 ^M) ls~> J-C J) 


(^yLs) ^4-^ uLALcO . ) 


jLtk. /u.Y 


4_U_U j - 4 -uj (cHsU) . Y 


4_uj_*JI ^J1 4 JJL 1 
(jLJLo 






4 Lwj- A la-S l■**- ^ I (j'VwJ iU jLiijj ^ Jj ^,j^ 

(i>r *u/^uh) 


jt^>11 4 |^jJL>J! jl^^i- 4 4pL>J! pjptlI jLlc < ^ uT utlI Juljum l <jt j$5Luj\ jJLi* 


:4jpVI 1 oPj ^j-c *U3ojl3 4 jkX 

4-^L<-u- 4-> cl] j_u P^j—tTu-ll c_jj_L>JI ^_ll £ 1—4^3 4_I^Lre_« ^_3 j 

L$lL*_4j UpL 4 _j_l*J! cjU^UJU (j-a ijr . aj 

. 4_ut_u_LaJ !j Li! I 

J_U 1 ^1*"»» 1—4-4 i 3j-j_i£ 4_L4_A I ljJL>J I 1^*4^_4 l_^_?e_(_4 JUS^ 

3j- U! I ^ !<r 4 _4_^_4 4_La_3jj LjjLuaj^ 1^ 3" ,,, ^ a., l 3 f 1 

J^Lu 4 _uj-jl 1I 3j-jj^>JI (jy-ij-o- pHI 4_jjLstl!l 4 _jJjJl1I 

* dj) <^1^^!^ (j-t/jLis l^A— j . i /> 4^ ^1—t T uil 

j <^* 11 ^j_4 Ujlj BJljJlC. CjIjI <^>^- £l— 4 -u p^jl ^Jlc. d_*jlB3j 

4_jlp (j3 _Ibwj ^.3 J_JjL*J 1 <■ h 1 VI ( j—4j d_JjL>Jl ^j^sej>JI 

(J 3 _ilil]| c 3 1 VI) ^jl_jJu>JI j. <^»H ^4_j ‘(^*(3 £-Ppl <—3_JVI 

4_I_1_U l_Lt-aJ I Cj|jLj>-Vl ?" J _t-u.4 1 C. £ 1 4J S BJlJLj ‘ " ''j j i 3 

4jj1 4 <<ill jj^>j) <^wll j-£ju Bl 4 4jjj__tnVI 4 _IjJlII J—&£. ^—3 

4_>I (^*<3 V *0 — VYT j Cj^_£5£_jj dJLUl (JJ —11 3Jl_jL*_ 1I 
cl]jJLl I 4__uLi J |gr. clLJj ju^j—uu Ij £ 1— 4 _u ^ If. 4_p>J I 

^-jil 4jjl 4 Mill ^£>J) <^<ll ^j—3 cli_lB d- J p- C*ilVI 

J—£lpl If. 3jPj Mill ^4_^jVjl_3e_4J ^4—^] 1-4-C. I djJ__5e_4 

* 5j—^ yjl 4 mi s 4 _jjI_5eIl1I 

jj ,—4 j^_ jl& £ 1—4-U Jjj 4_jJLiLl]I 4_1jJl!I J ^r. 3j 
Lj ^^JLjLJI ciLJ-4-U ij—*3 nil 4 jj1 4 <<ill <11 

j_rt3l Jl_uj_iL 3 ^jl <^(!l ciJU3 J^ju 31 OV^ —OOOj 

. Cj Ij_L<_u ^ ^|C. 3 JlJ, 4_3i jJl! 4_4_uo Lc,j 4—1 Ij. tf3 < <i 4 £ L_4 -j 3 ^j—4 


C_JJ_L>J 4_?e_tXL4 3^1^ I JlJU* jllc Jc^j 

J-J_d3 ^lj_43il da^>Jlj d— 13 £~ j) ) 4—3LJJ I li_LC. 1c. £ 1—4 -j3 

4__<_uljl djduj Jl_u^jL3 ^jJLjLJI ciJULlI 11 

£ 1_4-x 3 C_JJ_L>. 4 3 lo ( 4 (j— 4 (^>3J) 3(1 4_1 jL-3_4 4_cLlL>o 

^Lc. j j —us 


:4L^JLdll 

4 1^4l^e_4 (J? _£ 1 j_4-*J! 31 U (II p>-ll (JA—>j2 I (Jp3 (jj-lc- j^kl 
(jr c. Ju—t-ajj 4_Jj3| ^_JL*_4 1 —4-£^e-4^1_4 (jy-^- 3 3 t£l— 4 -U 

1 4^<^j>a3 (J_l£ ^ 5 - 4 -U 4_j3LB31 4_j^j 1>. £lj^.l j_4^I 

^4Us i 1-4-Aj-^J lj-4-*i I L^Jj3i I ( jr _b ^JJ-A] I 4_5 £_j3j 4—1 Ij^U 

£ 1^. t i? >.LJt3 ^1—^1 lo4 3~ 4 4 If*- 

. j-4-U 4 _j3L3j1 4_jj^3_>. 

JL^Vt 3 — 4 ^IjlUjI ^jILi 4 I 4 C. 3-dL>^^ J—3 IjLi Jl_^j 

-jbUTY /V/W 

eP! C7—^P J—4-^- 4 lo-n £_dj ^_£j_4-U 3-^1 Jj-jUDJ 

:4_l 1 l3JI cdl J 3_i^o 

. 4j^ 3^I l_4-pL*-4 4^JJI_4J dL3jl£_4 t 3 Ml^ll . ^ 

j—jj) llj c 3 3^-^- (j —4 4—JJ.3 V! ^4—1 L*-i I 3-PP * Y 

. 1 —^ci 1 £pP ^4 ((ip 3 

CjI mBmII 1 J. 3 «((3 ^j-3il 4_jjpVI CjIjj_1*JU ^-_ 4 ->- . Y 

. 1 ^ 4 J 4 jjj 4_Jj3^l 

3j— j_4-1I U>31U <_LbL_33j^VIj 4_j^3^I CjIjj_jjl1I ‘ ^ 3 . 1 

. ^ I »13 4 < (i 3 *4-1-1 4 1 mi III I 
J-^pH 1 ^" n jL3-4j CjIjj-jjlIIj j^Pjlnjl 4—.0 

. P^3 V! 4-1Ll4-A I j fijJll ^c_jjG 11 

:4_lILi1! CjUIj^VI CjJl?c3| <—sIjl&^I oJJt jjBrdJ 

t z J3(3II 4_j|jcJ (J—d nr'—J-4-U ^ja-lo Mill (Jljj3^11 ^ Mill . ^ 
CjIjjJLjlII ^_4J>»j ^lo «<ill ^ lr. BjjLJI p^-li 3 PPj 

. 4-JJ.3 VI 4_pc_L^_<_u] I 

4<Ldu ^—1} 14^ 4 j < <1 1 ^ nr' *^ 3~4- l ~l ^^ 1 f n <-La_L^3t_4 ^4_<_uj . Y 

.(CjLajj^ 

^ j 4'v 3-PpJ 4 j 4 I»II 4 ^ < 411 1 c__<_ j_3_l 11! £P^>-l . Y 

♦ t < j 3 r< 11 J^-1^4 


4_l4|jVIj 4_uLpe_UI Bjl_daoJl 4 !_ 4 -U ^—Lc. d_t^L*3 1_ cS 



: AjjdVI Ljjj^utXt 

4 _C.j_lLo 4 _jG| d}|jjGi *_4 jd jJI d}|jLJ>j ^ ^ 

'.(jj-U l _4 (jy-^- cJUlLcLl 

(i,Y ^ 

<4 _L 4 AA 4 _i_Uj I 4 —LCt^Lo j I j Ij j_ u£ 4 -Aid ^ lc. di,_d>j 

If 

jlj^sJl ^j -4 ^IjAl ^r-U- 4 _JjlitA]| ^IjVl dc. ua . -A I ddj 

U>»aj cJjLAsVIj <-j!j_£VIj jA^LAIj jj ^ <-Mlj cjLjjujJIj 
£jL>JIJ Jjw| jJ| ( j_c 4 _*jIj <-djL>jj ( jr -Ue _4 4 _jjLreOJ! (^J>ljVI 
VlSUtTu I ^j_<_ujJI dUG j_$_da 3 c 4 _GJlLre_« jl j_ll_j ^_<_ujJLj 3 JlAJLs 
^ lo a 11 jd j_ 4 j c 4 _ 4 _i_l£ d VLGLAGj 4 _GLuj 4 _j__<_u jGd 
JOtAI * 3 ♦ < <■ 4 -i—tTuj 4 ^ mij jAJjJI j_,o (J_$j>iJ 4 _u I 3 j_j_AI 

dUjlal! (j—« ^_aajj ^ j loI U_^j J—<^>o 4 _uT (j — 4 3 j 

I d_jjd 1 ^ <>»♦ < jj SU 1 _ 4 _ 11 4 _djA.jJ| j_ l^UulU 4 _jJj VI 

JL_lC. j _c V | | JLd _A LlluiJ 1 4 _j_) | dJ U 2 _ 0 - 0-4 j _4 (_ 3 ~<—<-<j 1 _ 3 -d 

1 _^_^_j_ 3 jGj 4 _jG VI £__U_ 3 JI <_ 3 _ujlA]j jjA 3 d>L_iLd- Aj^vl 
. 1 4 _jjlail 4 jU G~ 11 djl—i_u!j jJ! 3 lj-^lj i njj 

Ljjj^utXl ♦ Y 

(J 3 _Lc dJLO—al 4 _JLd_i dj|jj_i *_4 4 _jgVI dljjAAl <<><>>1 
JJwU 1 ^ jU . jUd j-u LseJj I j —4 £-j_<juA I jjAA I j _4 4 _C,j_ 3 _?e_<« 
4 _ul—i_cu 4 _jJbw j— 3 _d jl£^ 4 —jT Jl^JII j__<«j cj_jsldll Jl^I 
4 _j>j 11 I) 3 Ij—cV j. 13 II jl ^ U> »jj i j, Tic. ^£Aa ( jr JLc 

.(jl ,A t _Ai ,r 

^jOil 4 _J^e_JI <dl d-u^Vl £_Ud jO-ju d}|jjGL*JU j-^-Os j_ 3 j 
i j-*_c ^3 LA. ( j__c 4 _a 3 J! djljji ^j—(jj -^3 L_ 

c IJ—u^J I 'o 4 4 3 jlo jjui I 'o mi (j_« I j j 

djiaUd ii l^uj 4 _^jj^i _4 j^_d ^ u> 4 j 

* J < 3 jU m 

J^L>dl 

1 Ajwu^llc. j 3 j. j 311 di!d_^j t U> jU»^tG 4 ijl- 3 -c 

4 _jjL 3 eO]| dj|jjJL*JU dUUSj L^jUj c-jj-Lt-u I j 4 jjUUI 

^UOj 4 jr.l < <^(ll I^jLOj d!L_ab ^_OOj 

jL_jVI 4 _JL£j J—d 0 — 4 4 _jjG I 4 _jjO_>. 4 _d I ^JlJI 

^ U ^d_*J! JM_Ul 4 dU‘A f Lc cJ^LUIj 


3jlj jd 3 j—a113 oA—& jljuj c g^ULiLU ^jjOLo ■ U ^ \ 

.j-_jL 3 II ^l_u ^jd 

d>j. ^ lo 3l c 3j. i ft 11 ^Ijl?cIL<_uV OOLlbw^c d!l_ab — Y 

JJ j 3 ! I dLU j_Uj ^jGajVI /,, ^jjd 4 _j_Ll 1 I j j j 3 ! I j 

3j^x>. VI d<^><j j VI (j I (J_j c d^L) ^ ^ O-k 3 W c? - ^ 5jj-0>Jt I 
GraJbwjJll ji (jr lc. (Jjlj 4_jjgVI dljjoai jl VI t3j-_aL_c 

. 3 Jl^s-I j 4 _jjUOl>. 3 jOii jUj_JiJ 


^JlG ^J1 al~>y U ljj_d dll (A (jl (j J 3 r< 11 ^J1_ <^c. I r<3 mA —1 

^—Lu jL£U ^j^j>. Ij c^_<_uA * 1 ^ 3 ^ ^ j 1 LajUu! 

JJ 14 ^_lLjJ mi ^ ^ * 1 ^ <;C.J mi ^ 1 * X^_<_u ^ A * Ub jUul 

.3jJUI ^j—'o (j^. LILlII jj-j-s t I'L JULVI 

Jdj 3 j-GIJlLcJ 3 ^ U, «9- ^ Uf J J J 3! 1 ^d_JLJ ^jd d jJlj>.j —0 

( j_dljJ.1 Jl^I ^j-d d<—^Jj d_33jj 4_dJ_i d<_ 

4_jjGVI d>ljj »11 (jd _*j ^ 1c. jj %ll ^5 1—4^ 44_jjd_>tJI 

^j-4 jj < 3ii (__<_>Usej jO^vi ^jd-jLjiij jj 13ii 4_dU3eJii 

4 j<; lor. ^J^l—jd (j-d t < < j3 m 11 JL^dl j 3 «<n ^4-lj c^jU>JI 

dj Ij_d iJ_L4 4dj_<.uJ I j (jGi_ lAI ^jdj_x_) ol^il 4_ 

jJI ^j 3lo djjus jjj (JL^. ^Oil j_cVI 3Jl_l*_i 4_jJUj 
doQJcjOLf-uI jj j311 ^jO-ju (jl ^_Oal 4_j| VI c4GL>JI <>U>«jIj 
^jVI 4_UwjJ.I ^jdl juo Jl^.I (J3 d jOc Gl ^j_c.L^>JI ( jd jJl] 

.4jjdaJ (jy-^£- 

(_a , 1 jLbwjijl) :jdLill ^.Lu 

jl (jdjVl (j—■L t—^ 3jj 3^11 ^1 j_<_u j—J Lax I ob^ 

j jr. 4_C.jlo tf >0 j 1 ">». Lj 3j aU_4 (jGaj VI mi Jjj_d 4 _u-l1 I 

^ U (j^ojdj jL*jVI 4_GJCi3t_cj c 4_ij_Ao L_3_>( VI 4_Ij3,^^ 


xi_l 4 _^n» jjj-4 


dl_ lcI Juq 4_Lu4> 


^LAOjIj jlj Jlj>JI 4_cL3IL<_uLi J^J-OIJJ i 4_j_dU 4_jj-^-J 

4_i_a yLSAju jlOcGj L_^_dutjj ^4_AUil LdUljjj L_ajUuI 

l_3_3_<_uJJ c^jdjVI ULj ^d jj_3j>JLI ^j <11 4_c^LUc^jUd-jj 

— O' (j\_> 1_4 ^jI jOj ^jGsj^ju 4_c.jU»3/Q 4_jjj?cj>. ^1 j_ILi jj_t_3JI 
^ lot >Q dJJ l^-J cJjdjJll ^_yzj-C. jIjlAcj L^jjloj ^_<_uV ' 
(jIi_dU L^dj^a] 4 _ 5 &_Oj jj {a II 3jd_*_i_oj 4_llj-fl ^lj_lVI 

. 4_3_il_i_u djI jdA ^d 


4_i_a _a 


JjVi ^a2il - yv jMUi 


^JUj j^_ 5 cj>* Jlj>.j l_4^ cjUreOil i j r Jd 4_c. j_lLc J ^ 4_jjljdo 

di j IjJLj ^Jd ^V LjJ) j_d 1 Ai3i JOll ^lo »(i (jj-lc 

4JjlOXI C-<_<-cl>. 4deJjU Jij_*jj i^jJLu t_jl_jj ^J) J t_j c_j 

. J^UjJLI J—d ^—}Ut_aJI jj tf II (_idd ^j_ll 

: JjVI JUI ^-3 t JU^I 

4 j'a- U> « nil 4 3 t U> 11 4JljU JjVI Jill t < j3Zt 11 (Jl ^r.l dI Jl_i 

^ in ^ ^jH_t_u_4-S ^—3d I JSs_<-uJ L_j_?eJj jG j_ 3_>J I ^d (j 4 ♦ 1 11 ^_J 

j-£A! (jlajVI ^jJI Jj-ju^jJI i Jail ^Utjf ^yd 

od dAdl_cu I (^J-Ol I JdJ I ^ I ^J ^>-1 ^jd-JU ^jd c ^ I (I ^ A * Jj Qf. 
d<_re_Oal c_<_l 3 _l 11I (Jl ^r.l 4_jl_^j (^^ydj 3j_j-<a_4 4_uIj 4r. jdljli 

:4_Jlall ^-jllail (J_jj- 3 JlI 

lj^_d YA 1 AJJd. ^_Uj 4 jj Olj (j—^ld« J)d. 3j 1 —lC. ^djJll . ) 

3jjl_rcILc jj d 4-JLub ^ U ^j—3 j (^^j—jIj-^jlII 1 ^ UjU. d" 

^I (j — 4 4_jJL>. 4jU> mij 3jAIj) (Jj-^- c 3 "iU ^jAU (J£L_Oj 
. 3 j^_lA 4_3 j^?eljv ^_jI_ 0 l£ 2J 4_U Ue_cj 4__u I j 4 C. j AI jA 

t^JlUl J-5e_(il j j 1311 (JlSLiu 1 ^j-Gj . Y 

4 _Ajw| JlII l_^j|jd>.j (jdjVI (j—UU ^d 3jj jj 14 I 

* 4 jJ^ tj^ ^1 J-l L-» (jjd VI (j- 4 3LL2JL0j c3jL?ej>JU 4_dt_c 

, ) 4_^>-jll IJ 

d— o' OJ-^ 6 -^b Cr-^ 3jj_A^j JJ-^ 

.4jjj?t2w ^IjJLj ( J 7 1 cVI (J_« ( jr UJuj A^jIjJljv 

(jdj VI ^lo 1 a (jjd idjd 4_0jd ^ lr. 4 _j_Li_c Jj_d —^ 

jl jGO _5 1 ^jL_uL_oI -j-X 34 - m 1 ^ < 4_jj>r?ej>. di-usl Jucj 

^1 J-1Lj (_ ;r lcVI (j- 4 < 3 3 < <nj C(jdjVI d_j>iJ ^_<_u (Y ' ) 

(J_Jw|juo 4_Ud ^ U djL-rtUb 1 (g < >> ♦ .!j c4_jj^?tj^ 

(^ydj Ml 11 J | (^J1 O Ml 11 Ldj I i_L>> lU l_uj (^J_d 3j J5> 

4-d Ld jIaj c ^_<_u A * U^d UaJj IJ c ^_<_u 0 * 1 /g <>j <r 

^jLAJI (j — 4 djL^adll j djj (^j^scjy ^j_I 

4 _jj^ 5 cj>^ 4_lr0_i ^jUJl (j_« Ju_«.uj 4 _jj^ 5 cj>^ d *>• 
l^dMdl ^al£U>.V jLcjJU 4 _LAIl 3 c_c 4 J mU 4 _jj_^j 4_j_iid 

.(di j a^jUi) 

(jdjVI ^lo < (i (3j-^ ^dddJLI jj J 311 (j- 4 4J-C. (^^jd j — J 


(^Jo. 3j^vQll j 4_U i_ujlilj 3j ^.11 4 _j_cV ^-<jV Ij 4_Aa_uilj 

.j_AljJI (^jjji_ujJI 1_j 

lU1__uVI 4_0JU_4j 4_j_cIjVIj 4__u Lptll I 3j 1 cdj>JI 3jdd j cj 

4_jjGVI Jdlj Ail! (j_4 j-_lAJI ^ 1—<Oi (^yd jdjlG 4_p3V—i-uVIj 

diLiLALlI JdLc diljl_<-d>JI dJLU (J_id_5 ill 1_^-L/d I j l (jj—I d 

dilJ jAjlII j-_U£j jldc_3JIj 4_usVl—<-uVIj 4 _^_jJl3JI 4_uj^l 1I 
. LjLdHJIJ Ljl>J—«-A I ^ I j-^- J)—« d<_33jj dijL^VJ (jj-Oll 

d<_?e_u^3lj ^>L^VI (jjd J-dl J-Ao ^M_^VI j j ^ U £-4J 

. 4_j_cV—<- uV I djL^wjG-Gij LAldUj 4 _j_cV—<- ul 4 _<jJuo 

ldjj_<_u L^di (j—^ 4 _jjgVI ^JUai (j_c jljjl*JU ^L<mj j^lUGj 
3j^jj^>J I ^d 4 _jj^j VI j I j 1 a VI (Jj to 1 j)—^ d-sj ^ i_\_! I ">-j UJI 
4_jjGVI jj 3tlj t V-A j Air. 2LWU 4_1jlo ^JLu Gl c4_uj^l 1I 
J)_d I dflJ c (J 1 ^ VI (j * ^ c ^ /^>jG Ij 4j i $. Ij d ">«-l I j <«Q 4 ^ 
(^1 Jj-*J ^dil ^ Jl_jJ?el_l 1I ^dj_flj ^j-jvjjc4-d.l ( ^11 

jl/j tf < 11 j j 1 (jJ I j 1 ^1 Jd j^_<jj c 4 lo miJ-AI 4_j_c V_ <-<j VI 3j < a 11 

4-jjA- ^11 JL_oJI d»L^lj ^ lr. j—JOG ( jr _Alj 4_jjir i^JI 
.4_3JU3e_« diljOG (^^jJI J)j_jiG ( J7 _AIj 

. jAAI (^jd t <j3r<lI (J 1 of.V I jj>» j_4 jjj3"i 11 I jd j^ddu^uj 

: J^JLUI j-^j-4 

MI(1I tU> (djj^_*JU JaAaieJU (J-A.U j 1 »3 j jMdUl 

4_ijAc (jj-ld 1 ^»4j_c (^yd I 0^3jo AI ^L<i-G 4 lo4Ue_^j 

J—d j_« d>l n3n An ^JlJI (^j-GVI 4_jd ^_dj_4 j— 4 

4 3U> (/Q jLJ 1_^djjjvj ALJJl£j C^UVI (^JjA_<_uil (J-JjAll 

4_GAOLo t L^cj_Gj L^GjIjJu djj_t^_j (jj-AI 4_d.l_L(^AI jLjT 

. L^JjUd lUL^jI JJljOj 1_cdj I djj_j_<^J (^y-AI £—JU2Juu2 ^aj^>.j 

(ii, ^ ^jiii) zl-uuz!uJ\ ajIju j_l2 JjVi jan Liu^j 

dlj_G 4 _j?cAI j-cl-AjJI (j-jjlAI j_c JU_ail (^yJI (JgJI ^_GL 
4_j 1_AVU 4_il jd 4dl_<_u_^_i ^Ls-G 4—a Jl^ j jT. 3jj_AI 4_GJl 1I ^-11 
OX^ * LdjLul LG 4UU" ^ 4j>.l_<-u-a ^jjAd JlGO-ij tjdLo 
^JIJ mi 11 di>* I (1 lo 1 nj ^d J—(J I £_j 0JJ c ^ 1 ii ^ * 4_11 jd 4d. 1_3 jj I j 
J)IjJlj>J dLt-uL-uI ^U /,, ^|j^j>*| j ^Uj c4_djAll 
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( bi , V 4^.jJJI) ( j^A J SL t T u.^ J ^U L US Jj Jus —^ 

(c_j 1 , A 4 ^.jJJI ) jljjuJI 4 JUl£k 4 jj^ lh'J — b 


-LcHu/^tl 


4 _*_<_u 3 Lk 4 jj. ">iJ I 3 J-! I 31 Cj^- jl ^' kl 1 (_£j —1 ^jJL*J, I 3~ 4 
(jl J-Jb 3— 4 J~t^3 «-uil 4 __uj-*JI 2 LSUU 3 jl— lGjVI 

1 <Ljjl3el>JI j-jIjJl!I 4>Jl_& i 3 ^lk j CjJJljlj Jlj3j t^_JL*J! 

4_t_uj ujl i ^ ^l_ /] t/y+ \ & ^j^ri , ,< ^ i~,< i j i_3 


4 3 k (<Q 


i JL^c.1 L^j < 


JL_£i^ . 4 j i) b ^j_o ^ _ 2 k 

4 4_JjL?CJ>. jGljb <il_4_UJ 


Cj\ <;j < « 3~ ^JLc. L^ilj .j—iliLa JJ—ik L*jT ( j-^- L^sklbu 

CjL<_uIj jJI cliJG C<-L u j ^4_j_u_c ^jkl ) Jjwl JlJI 4_ulj^C. 
JlJLcj 4_Jbjk CjIj. ~3t tHoGJ l5cIL_<_uI ^—ju^juu^ aJ-^-J (j—^ (jI 

(Jj^l <-UVl t 3 (jr-^ b^Lj-ll <J—l 3 cklfbtl t 3 t^l -o 

1 ^jlc. jjbL*JI ^_j iil 4 _j^jsej>JI 31 j- , { S' ‘4>LJll 

j—&ljkil ( j-a 4_l 3L£' (J-gb-bG ^-1 ^lll! (Jbbll (J7 _b 

^ \c. (J^bu— <-uV I L^]>Uw ^j— 4 3 ^ 4 J j| 4__u !! 

3^-^ (j—' 0 1—jbL_u L^itJjG (jl tl ^~3jkj 

Jll>G 4_jjLlll O- 4 bj 4 L^kJ Ju ^^pbll 4_jjlie_3JI 

3l5GjuV1 4_p*l_j jj/-4 4 A L_^_bb) £_-L£2 JLjU 3 ^jl ^ 3t 4_)L_tfu_C 4_j I 
4_uJL*il CjI_lJjjJI 4 "(a'its~> ^—ILlIj 1 4 J _l^LulIIj 


bj_*jj i (j? _b JlII jLGeGil q-x>-u2 ^_JL 4_jL) 4_j1c. CLl-Sjj>. I 

(j-A 4-JtJjG 

. bM-JU J_ii JjVl cidVt 


JjVl ^o2i! - VV JMUI 


t Sjl_rtj>JI 3— 4 4 j m a b ^j_c. <_3_GUI 

(c_j) 1 4at^>\ ^_3j jGil !j-a 

L^jIjj^ .(b) £-^ji! er^j^n 

. 4-C.J) lo tf/Q 3 j1_5EJ>. 4_J_U_C I^—LjU (T * ) (J) A C. 

4_J_lL< 3J t ^ < C__(_iLv. 1} 4_^J_Ltf2>J^3.t_jj_t2u_4 L_^-L£ 2 JUJ 

^_GGj Vj t ^ * ) 1—Aj I -b>- 4^1 4 t <ij . 4 _j_Lj1d 4 j j_ 4 j 

L^Jjbt^ CJj. bl JlJI jl Jljv 

jJl_uj 4J!j!VU L^-Gd^jGJ 4_5&_uj 4_jtc_G^ I j j. jr. j I SjGLlLc 
_c JlJLq-J j I Jl_?cj <_La (_uji I (j—'o 4_cj <,, 3 ^ 3 j-_j I Jl! I I 

Jll>-jj 1 <>>jj i (_jj_L>JI (jr l\ 3L 4 -GJI 


^_Laju Jl_S jGjLlLo L_^G 2 juj ( 


! ^ <>»• < 3jl •» 


j^—l^-i-! I _>1-! I _( << a ) ^yj \ _ t—u 3 J & 1 lo ! I 0 j it> 

(li ,V 4_^.jll!) ct—^1 Sj^IjJ! 


3-2tJLo jL_i£LU 4_t£.L^L>. ^-_iL3_c ^j_c. 3j 1 ir. a ^Gilj ‘ &^ 1 ^ * 

CjIjj) "<» Hj 4 uC. CJ il£" (j -4 _* <<oU £j—i sljuo L_ 

jIj^l>JIj t_j|jGwLJU) L^JUj 4 _jjG sGJ! ^ 4_jjbV! 

4_3Jbie_4 blj_« ^j— 4 4_cjJjuai,! 4 _l 3JI Jbljblj .(CjLjJ ujJlj 
^jl b^J (4 _uJl*^ 3 ^ul J—>*J jjL-lojI j l J-bbo) 

IjJ tb>LJll J—Lb <—3JVI 3jGuL 

. 4_lcLLu^JI 4 jj 1 <>>->.11 BjGLail <■ 3 <t bj_*J ^_^jJ,l ! J_4> 

4_juoGw 4 Al Jl_jJu>JI ^_^jJ,I I 3' bL^JJ.1 ^j— 4 4_j| V! 
£-kij-A I^LlG^I fG (jjGil 3 j-_j_GJ! cjIjjGjlII ^_s=l>J I j. !^> i 

4_jiL<Go-lj 4_LbjGwjj I 1_ &>JUL&[1c. C-J MJ 4 4j>.1_lxJU bjJL_2C_« 

j-_jL3-c CjIjj "»4_t£jJwj J_bj-^s.j 

* 4_lc.I_Ll^JI 


4—<J 1 ^ m.!I 4_^j>JI (jj-ijj 3jGI jJI (l) £—>jJU (jy-2 j. —V 

(A * ) Lq-A Jljv I 3 ^ tf^Mbba 3 ^J> ^ ^ ^ ^ 

4^>.jJL!I) 3^—b^bo (A * ) 

(c_»£ , n 

£_jjJU 3~ 4 b uJI aj —>iil bl—4jJ! 3~ 4 4 »3j cjj. ^lo -V 

cr^ cijl-G^ (b^><») JJ-G j^J 3 L^ (!) 

4 lo 1 1 a 4—Tu-xbaj 1 ‘(b) er^> Sj^IjJI ^ 

4_L3l_3e_« 4_3ljJal jLGeGil 3— 4 4_3 _lL2J 

j-lcj .(j-^l^bL^ jIjlGaJ 3j. J»^!l 3 jLl5EJ>J| {j—A ^_LiGj 
^UsuGI (j-A J_jlsj bLojJI ( j_c 4_j^ (jA*- jj-bbll I JGs-Iju 

* 4_-4—J1 ^_JL>J ! 


4-jjl CjWjlJI ^j-ja bL-jjJll £—4 cUb bL^Jj (J I J—l3u_bj 

CjIjiJ-jjlIIj 4_jjL^jl1I j_u^LulU 4_uJL*il 4_i_u!j jJ! 4 _j Jul 3» !lj 

(?i ,n 43 .jUI) t^jllll jui 

4 rt mTI 4j1ju J-l2 JUI 

jGbo 4 _jLG^ 1G 4_bl_ lu_4_> JjI_luJI J_l]! 3— 4 ^l-s—bo 3_bb!l 3 j 

* xT * bbl_* j! Lp L_ujGj L_»_jj-c >GLg jlJGjj L_ljjGj 
^psj! ^ lr. ( j J _ij_L>JI bLbbcjj 4_jIj^ 4_c.L3jjIj 

L_bo ^ lr. blbb^J U-bli] I 1 J-l 1 bLL>. V 4_lb£G<-U 

j luSGIj 3jI_?cl>JI 3— 4 4 U. , n ^jJLc. j GIGj i ^ c 

. 4_3il3cJU 4-jjlie_3il 
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Jl r^l 

♦♦ 

^jdVl &mmJI jjjlti 



j*Y * M/-^ 1YV 4 4 J 1 \ 11 L>wu^ ^l-loXI JU^I ^-jIHj 


L^LlAj] JJ^oLoj 4j-fcLlb JL^^i-4 dJLu 4 i^juSujj jjJuJI ij-Jj-J 

4JbI jllc I jlJLv c^j-uaJil I qI laJLuj J-jj-xJIjllc (LJLvjjJu ^SLsLa 

^jJuLL 4 -^ 4JbI JLlC ida^Xj jLs! 


CxjL_gol£lj Jg_*_! ^J_C. jl_*_goILgoVlj gLa_j|jg>Jl C-<—t-gjv 4 flloUl 
4_BlaJJU 4_j_$_aJ 4— Lu.a 4_4_> Jl3 CjLu-uj 4_jjjI £_j3Ij_4 
. ^IjB~ <<ia L_£_l3 

4_jjj5ej>JI (j_c j. j ^ jjl_c. (j—_ lxJLI <-Jj _gu£j 

4_C.j_uJU CjLi Uj C^Jjj (c_jV > Y 4_j>*jJLII) 

4_j.ij_» <_uil 4_uj_*J! 4_£LJU (i jl £_$!jl! 0 j & 4 j <a 4)I 

.^JUJI ^^j—uu-A ^ If. (J_J C-<—<-tL>.J 

jJll^tlj 4 _uj!j JlJI A 7* t->\ a 

^Lc. j^jLb (J^LOw Ojj_p 4_Blil4_> £_j3|jJU <-J2j_j3jJ Lij 

C_gJljJv : L j-Jb (Jr^ J-^*-" >-^J 

L_xa j (l*\, Y 4_^w jJlII — ) bU < JU_jJI ^j—-o j> 

(n,r 4 _jvjJlI!—y ^-^j)ojj—p 4_ojuoju_*iij j^—pcj 

. (il, Y 4^^i]|-Y^j) oJj_p 3 JlL»JU Jj-j-.J I (^£jl_JL«j 

Cj J-tToTcvlj t3jLJjL>JI 4 a miI^ 11 ^Jaljl! ij X ^MiLtroil ^-uajj 
c-sjJal ^1—<^_u Jj 3 <11 (j—4 ^-^IjJU 

£_j3lji,l ^—LA->- (jl ^_jU2j|j U " l 4_t_Lf. LjJj-3 L^i £_j3lji,l 

e_3jl_gOo (j 7 _Lc.j (JL-ajJI t a! U<t | » 4_^_j Jl^ i 

♦ (^\ , Y 4j^j11I)L^IL_<_uIj^ pj. 

L-kjL^J J-^3 4_Jj3Vl ^ BUI ^_4>l ^ ^ Q^> 
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^_<_ujJ,l j^T 4_jJI p Jtiajlj ^ Cj|jJ 1 ]|j 4_>-Lj_t_uJLI 4_«L*J! 

. 4j^jjj _i_uJ! 4_Owji^jj>JI 4 jvI_lxlII 4_1j_ 4> ^j—<a ^1_<>>r. I 
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J-jLLg ^LdH ^j- 4 BLcjJI 3 j^j?c_a ^1 — 4_uj**j| 3j^jj^>JI 
4_4^-4 ^_jL_lII ^>Jl_A Jljlj. 3 — Bj^jy><-il 4_i_tTu £_4 4 —lL>JLI 4—l4-llII 
d_JJu>Jl ^£j^_ 3EJ>J| (j-JjuUZJtJ I (j—4 £—sl J_4 jGdj t 4 _jIJlL! 
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j-u^. ^j_4 Bj^c c^Ldii^l U>To^(WNEF16_6) 
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^_xbjJ,L jLJt^ ^ \c. .WNEF 1612 : 1 ^ 4^1 

(17jWNEF16_6 ) 
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. 3^-^Ll! I 4_j_LBILj L<_u I j. is^t'ic. _Ljv. 
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d)—C. CjVL^v 3Jl_C ni^ d«_p^ _ A-C- (J-Uj—A F>* J—LbLs-L 

^_bljll ^3 jJ JoLq-il l^jSu-t-U L^-tSLi 4 n 4_lLLIB_4 CjL4jJl*_4 

j j ^ 1 j WNEF16_3 3-4 l4 ) ^ bEUI ^ jT(_«. u. 4 ^ lr. 

t L /,,jVI ^ujl_BJI ^j^_?ej>JI j _H <_bj^_*jj (YA j YY j YY 

KAM-4 j n,Yj WNEF 16 30 :^u^jJI ^Ijll d^ 

j^_tbLwVL L^JL^jI 3jI_?cj>JI dsljjl ^ 1^ c-_<_lJL d_p- 

^4—. L^BtJjG Jl-J Ju>iJ d)-^-4J V*—^lJ>4 1—3t- L 4^>- 3 (j' 

^_b tE mijVI ^ujl_BJI ^j^j?cj>JI j. <^>*ll ^_JL*_4 ^LlgI j^_4^I 

4_c.LLju^ ^_blj_4 4 _j jG j-Lw| 4_il_dLuj 4 _uj^lII Bj^jj^-ll 

^jJLllll 4 M^n BjI_5Cj>J| 3Jl^J_ 4 3jl_?ej>JI dsljjl 

4_Jjj?t3w dllJ2>I JJLLbj t^j-u^LLJl ^d^j?e_J| J. jF> <H J. is^tC. d)-4 

KAM- j ^ 3 , Y j WNEF 16 30 ^_bljJU dh-^ 4_b ju 

^uJl_BJI ^j^sej>JI j. <^->»ll 4_bj^u4 4_j_>L£!_4l BjlLuj d<-j^_d>jl 4 

^_bj_4J BjL^t^JI d >— 4 <j-4Lbj (^) 2 Jlx £_4J?e_ij tN mij^I 

d)—4 4_ 1 _u_ 4 LL.il BjdLdll 4- / Miljj d)— 4 dxJvjGr" Mil KAM-4 
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j 12T lc . 3 jG (++)j 11 ^"j4 ^I/jIjVI 4_ls (jy-^c- (+) 4_4^Lc. 
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d-bj ;4_jJb ^JlJI ^_bjJ,L 3—4-*il ^_<_u jj j Bj^-iiLua 4 BE <4 

diI j^_l?c_lLI 4_BJLBc_4 4 ^c_jjIjj ^y-lc. c__iI_ 1 ( jr _BJLII a ^LLS 

♦ iF mijVI ^jl_lL>JI j. <^»ll d >— 4 4_44JlBJI 


^_ylB Mill ^4JjL_Bil i^£^y _gej>«Jl j. <^->»ll ^_blj^4 ^4—Al 

^JLc. dh-^ o-°^ 3 ^ 1 (Y *) 2 lLc. L^ju ^— 4 ^- WNEF 16_3 

4 _jjLdi_u j Luj-Bj 4 _BJLBc _4 L^iiSLdl di^L^v Gj-_jj^_lII dil_dL>. 

KAM -4 £_bj_ 4 -i 4 _bjj^JU 4 _j^jil 4 _uLl 5 j (BjL>^ d<_<-u-d jL^I 
^ jF> <II 3 _t£>) ^db 1 WNEF 16 3 £_bj _4 d)l ur^j~ a j 4 _lLlj 
^_ILi b_*jj W, Y. KAM -4 ^_bj^ 4 -i 3 ^,m d )- 4 (^ (idH 6 ^! 

L^i d)F^ * 3 ~b I 31 <^ 111 BJl^. ^y_lc. 4 _i ^Ld 4 _j| 4 j 14 _L 4 -^b VI 

dijj-LwTj ^j_j_dij^_i d^LJI 1 c.« < <ilj>j 4 Bd-jl^j 4 _by_c. 

^ YV j Y 1 WNEF 16 25 4 ^Ij^u jGdj ,(Y 4 ^Y) 

♦ 3 -^Lbjj BjL^tjv ^jJ-b 3 L^ui diLc.j_4-?e-4 
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1 ujGj diljjVI 4_dLi£ 4_t—«.gj d<_JLGj 4 (_£j—LLjJLI I 4-dLLus 3 — 4 

4_u I jj | jJdj 4 3 Ij i^il1 (j - 4 £__JjJ, I jdJt I /*) ) 

jl ijJLI 3 -a d J _G jGsi (j^JG. — ij-GiG3 £_dj_a < jr d La£- 0 G> ^ kjJI 
.£__jjJtl j-dll ^d /X diljjVI 4-dL^ 4 i < <n oJlL SjjLUjlI! 


4_3G£' 4_Jd ^_a 3jl_?ej^ 3-GLdjj 3 'j tl 3__a L^_JLc.l t U /,jVl 
.^j—LLJlI! c_jjJL<_uLj d4.l£il_4r4i 4 _jjj 4__La C^jJtIL_<_uIj 4dj|jjVI 

N 4 YV,1 *VmYV E YA, 'YVU^OV :Yu^l *d<La 


( H , Y 4_>.jJlII — Y4Ji2aJLa^ dlj_G 4 _ji_^ 

TABK l :28.532420500 N, 36.535792836 E 

4jG.i -lju Jljv (3^E<-u JJ ( jr d 4JLGill 3 JljlILj j—G>JI 3j-j>. 

L^j I j-^Iaj (J_ajJ1 3 - 4 3j-j?t^sILa c-<_<-u I jj dx 3 AK ) I j 4 G niiia 

j i51 ^jjI <<<ll dx jG 4_?t_i_t_uJI 4?JL_A 01 0 ^—^ 4 tf iE 

iJ7 _3 4Jr i«dtI ^-GGjI (j) c< 4JjjJI 3 _a i 3 (iutajj tLjiUw G^la 
3 jLsuk]| <j_a f^2l t^lc. jGdj (o-£p-<i jl jdla G*jj) (jj-<^UI 
jjGLitJlj tG MjVI ^<uJl_ 3JI (Jj— sej>«JI j i^tall (JJ-31 Jj—:G L_a-)J 
d<—*Jb <L_jjd>JI 3 _a 4_ujd 4_djj-a_a j—d 3-^^J ^ If- 1 iGjl 
3 _a jL_UjGI 4 3G<IL) .£_)jJU j-dll ( J7 _d /0 1 ^dLG 

(3la <*<it I (j— 4 J 4 G 3"< 11 dj I Jl_*I Li j a ~>JI ^—3 3—Lad <—.)j—L>J I 

iJLJ! 

28.535052330 N, 36.546645681 E :Yd*j 

c_<-t-u I jj j _4 ( GujGj ^ ^ Y 4_ljG j (j^i_uj ^ G 3a jd jJ, I I Jl_A 

4_jl3 t jl^VI j_c <>j-liw £_ 4j 4j-jjsej>«j 4 4Jfc-i_«.uiI 

d!j_u ^p 2 >j_jv djLoj^j 4_* n 4 ?"i 1 dLJjj 4 _J^_aV| ^-3Lj 

3-s=d ^j-U 4_ol_»_^-ij 4 jd 4>LJU j 4_4^jjjLtdjj 

c_4_j_<_ujJ dilj-13 d<_ 4 ^lj^ L^_5j 4 _j 1 4 ? jIo j I 

^_3jJllJ ^LdJLj dilj-jj?eJj jL^il 4_/_<-ulJJ L^jI 3-<LbeJ 4_iJudLc 

. !.}jL-5e_43 4djL*_« (jr JI 4 _jvL?c_i 

28.545079958 N, 36.579345827 E : r 

JMdj (j—^ c__<_jjd jlj 4^11 (j—« j-_L£” jILLj ^ lr. l_J_4b j "< r. 

J J_4Sj 1 ^(jA-LJI 1 

^_3jJll ^jdj I (jj—I d 4_ulj jii j jJI dsljjJLu <-La_llL5e_4 _cj 

Jj_jvj (jj-ld 3^3 4(j'2ail (j_xs 4 _jjLojj ^.Ij <>iL. t_« 4 iiljj 

4)Jl_A 3Lg—4 ToJ jdd 4(_jj_^>JI I Jl_^j 4_Lii i_u 3j^_jjst j 

c_<— t-u Ijj (j! jJljjj 4 4? 3^ 4_j j^sej>. diljjl (jj-ld 3>Ll]! 


dij-Sj ^ji! jJI j_c ^jJLI l-cjL^JI Lc. Yj ^-3j-« 

4—L>>! JlLo 3U^ d>l o mij 4_j^jJ 1 AjjjT ^jI/j-JLij ^j i < j 4_jld 
.Jj! (jl/j-^j 1 4_ujd j^j-LwI diL^ljj 

AKH3; 28.021285713 N, 37.115635932 E 

(j\ ~t \ ]r> j_c 4 jL£ 2^>. Lufo 4_Lji 4 * (jdj I j_xt> Yj ^_3 j^3 

3d3 4_42_L£' 4 _JLlL3 1 4_jjJL*JIj 4_JLlL 3 L-^dl Jl^wI 

Jij ♦ ) I j is >! I (j -4 jLj I d) lj JI 4 i JLAj i ii 41 ^ 43 5lJ lL 

dlj Yj 4_3Ll£L!l 4—Ltla t U /,jVI ^j^_?ej>JI j_( J7 _JI 

L^jI 3—4 * 4 ?) <_La_j>.ji 1_ 4 ^ ^^—ij-ll j—ill (jj— 3 Lujdj 

♦ (^j \ a jUI 4_Sjj2aj LTulIlo j Llrtla— uu-a jLldldj dx^j^&Tt—<_u I j 

AKH4; 28.002877079 N, 37.101926815 E 

(^,y a^jiii) 

j—<_4i£j 3 juJl ui jd 4 JLlLs Ld^ldI j^j djlLLtls d^Lj 4-,A 

jj-j 4 LjJbt-^ diljj^l 4-c.l <jIj- 4 d-ilS" Ldj (jlj-^ jjLL^j 
1(3~J < " ' d<-JL.L |jLJ>* 4 rtf'll 4_2J^5CJ>. dlljjl ^ ^.dj 4 ^ < L.! I J_4j 
jltfjUI c_jjJ-4-uL j c_«_jJ ua (j-4 /Ij L^JLo 1 j-llI (jj-3 /Y 4 

4 ^ . U !l d<_ll£j 4(^jjLJ J_<jL_£J ^jJLaJjL (_^J_J dl^LjJ ^_La_4_4J_43 
(jjj (__j (j—« dx—aJG 4E MjILa Y^_3 j mijJI 

3^ Cr-^ 7Y L^Ll^ 4j_4_4xj d<_JLL Sjl_sej>J! diljjl ^J-J 4_3 j^i_xi 

4jG <«l I 4 4? j E11 lE^L_IL>. I (j I j 11 j— c 1 3< ^_)jwXi jGLa 

.jlGVI ^j_xj LajJLwj 3- 4 j31j 

AKH5; 28.009659642 N, 37.108588221 E 

4 .U 1 £ < .<jjl 4 _i_LG djUL-G di^Lj (j/-4 ^_3jJ,l I Jui lGJ Gj 

(_j lr. dj I 4? J E 11 J_L*_J J—lC-J 4 4_J 1 4?J !d-^J 1 J J_4l 

d<— L> . da_<_4jjVI ^uJlGJI (^j— 5ej>JI j 4_Jjj?t2w dlljjl 


(j-xa j- d L^ I ^-I j^ GL t-u I ^ 4 ii jJ, I I i_L_A Gt_u L_u I 3-^-*-^! <— i ii Ij 
j_« 4 —LlG jljLdl (_j-!d. 4 l_£_pjJ_a jGdj 4 tfE <11 4 >Jl_& 

4 *A 4 WNEFI 6 1 £_3j_4 3—Lo) 4_4_jjLiILc j-_dGwV! 
djLjGGI <—ij|jla c^Lu-^l I 4 JU (YA jYo 4 YY 4 Y 4 4 ^0 

L^j jGd (jjGJI jl' AI (j—^J 4i 47^.^—4-GI ^jjJj ^LjGJIj 

WNEF16 30 :^j_A j— a^Gw^I j_c 3j—diLcj_<aJ?e^3 ur^- 
4_<-cLxaLGJI 4 _L>j2,I (jj- 3| 1 ^ ^ G> ♦ ^ j j_*j KAM-4. j ^ A , Y j 

!**< O -4 Ljj 1 1 a 4 <1*>L>- 4 1 1Ijj 3 d JG (Jj ^ 1 11 (^j jlo <U 

^ 3 (jjGLjdV! (j_<jj_cL>JI Jljuj 4d>GI j_jj>JI djG? cJlG_<^_43 

44 t?E <11 dil—jljo^. (_j—Jj 3j—4 __^LjGo| 4—jLl^j j 4'<}\ (j^/lj—3|j 

3j-_pt_i_i L^lj^L KAM-4 £_3 j_4j j-^G^Vl d<_3jd jl^j 

GcJJJ 4 (^j^_?e_JI J—lG-GJ 4_*_<_cjGil 4 —GvjJ.1 (jj— Jl L-Aj <a C. Jj—*J 
G^K d<_iG (^j^5e_t]| j jG <it 4d]G]l 4_JbwjJ.I (j-xa j^j-jG I 3j—pc_i 
.4 _jjjVI j|j_lG GGuj GGGjjI 4_G_uj_43 L_c j-<ad 

^c_jjljj (j—« JJl_C. cdl_^ ^_3j 3 jJl^>J! (j—« 

^JlGJI ^j_ 3 4_Jd j_4i djl j— c__( i_u | jj G^Jdl 4—«L^il diGLuil 

^d!J_ lJ (—Jj— 3 j £_GGm 3 j-_4>LG jG^jIj 1_GjJ! C-4 Mil JJ j__CJ 

d<-JL^->- 4(WNEF16_4) Jj 4? <11 c J 14J ^<uJl 3 J-^J GJjl 

j—<L> iJL! jjGjiil 3^1_GsG L_^3ejjGi ^_slj_4 3dd (j —4 dil_Ld 

(jdj__a-*il (j—« LG-d 30' !_4 -xj 4_aJjGil djLG-JI 3—A>oJ 

<—3^L_<_4j| ^jSGt-gj G^Hs^Glj 4_G_JI djlj—jJLil (j-jjdl! ^ ^4 (jd 
j j (.G /,,j^l ^ Jl_G>2I j jua-ail jG^| jLj 4^jG<-uj jG4dVI 
^ jG I j-d 14-4J Id dJ I j La 4 -G-ljj I 4_<Gj 4 j—o». VI (^ Ji_JL>J I 

jjGGj S(jd_4jjij4]| j—Ld. djlj—pc_i djvjj I Sdilj—jJtjil 
j-^laj Sa(jy-dj lG_GjjV L^jGjjljj 5j—jLjLj dilj—pe_JI (j^ 2 _*j 
j_A 4 aJjGil djGG-JI (j-d jj—<-xG jL_?tjV Gcvij 3—ddl (jI 


^ >Gai WNEF16 6 ^-dj^ 


jLiil C-dd <—<—<-u I JJ 4—<_uljJ 
. djLjLL GjIGj (jjJlc. jjGjLI 


dlj_G 4dIaJLa j-dlj-4 ddj 

(A , Y 4^.jl]|—^ ^adj 4 3E <a j j (^jlj 

d!j_u jwd_G VI JIJ JI Ju_a I (jjld ^d I j_a 4-4.4i.a-G I 

AKH1; 28.111016017 N, 37.091993660 E. 


(^j|J 2)1 Jdlal (jj-id j—^J 4—dd (jj-3d ^_djJU Gd4> t 3 AK J 

4_J jGd c_jj^ 4>j—d 3_G j I 3 j _(_ci j_4i_jjGdHJI jjL_j j_ 

^UdGil (Jj^?ej>JI j i^»!l djljjf (j—a Bj-jGla (jj— 3i (jj—I d 


J_a 4_^jj-ii_a j-d 4_j JJ^>- diljjl ^__j_aGc_a 4 3 G, 11G dj Jd)j_d 
^—djJlG 4_Jd J— dLa VI j U!l ^udGil (^j _aej>«Jl j_<^»!| 

(jdjL-1 4_Jj^?cl 3- 4_cLd (jt-^- ^G*JI Ijl_A jJd ddj 4 KAM-4 

j_a 4_id d<_*djj ^jJL*J| ^uJlGJI (^2j-jsej>JI j <«o»II j_a ^_djJ,l 

.j— <L>JU 3j-jVI 4—jJGIj G^itjjGi <>aljl ^-<-ad 

^vLG j|j—a (jj_ [c. ^ «(ill 4 3G >a ^ 4 AhG ^ ^lj _j (jj_d j— dj 
^jGJI t- / i «ilJjjl dGG jl jVl (jjLL>- <-dj-*^^J ^IjGVI 4 4?LG-a 
^j_a Jl_j V j—a I j_4j ^__j_ddl] I J I j_a j_a LG_iTu ^j—GGj G$G>i_) 

(j- 4 J II (jdj I 4 _jlj_lG j J i_) C~< j L>_4.4i4>«J I ^ dxG I 

j—iTu-ill cdVL-4_ul L^lGL^il 4_i_a_uj ^GG BjGa J-^J 3j--ada ^jJLaj 
j|j_a djGj_a£" Sjljd (jd ^-4.44.11 <— GGli^j 4^-^jIjJ( 4xGl 4J ^d 
^_djll 3jd>-) ^ 4<ill 4 3G > a ^JLa—uD 3jj_^>JI 4 _jJG 2 ^LGdl 

TAG 3 Jds- ^ 4_ajj_L>J I 4_Idv. G (j—<a jGG | ^ A , Y 4 KA1VI-4 

aljj 4_a_)jGJI dilj— pe_JI 3_a ^GGil 2)1 j_a t—J-d 4j_*Jj ^j—dj 

^_dj^a4 j-dj 4^c_JI ^a-i—4 .u-l!I KAM ^_dj^a4 jGiVI ^_Gd BjdG 
KAM-4 ^.dj^ j_a Sl_j^ 0 ) jLd)^ WNEF16_12 

x-j-LuG 3^ldj djL-td. 4—La d<_x_a-j» j—jx>JI j—a j^GL-G ^ If. 


jGidjJI, 


j|j_a 3 jij_j>. djjGG j—i£” (jJI 


j-j Ju— 4 -u.a ^y—u2L>- 4_G_A (_j G. 4_dkllG j—Jjl jGIl 52)L_a ^^jGGj 
3jI— 4 —u 3_a (jd_ftjj 3 ^—J—(-d. 3 !—^! Ij—^jGdi_4-ul 
^1 ((d) I J—pe_J I 3 ! J-X-X3)) J-A c 3 iir.^l Ga jGw| 3l£j djIjGdll 
j—Gi-ill cdVG^il L^lild-ul 4—a_)Jd djlj—pej djL_G>. (jj-Jd ^a-^ljJ 
VI 3-^><2i! ^a— 1 Id Jl^s. ^ lr. 3<J 4^)11 Id-^i t 4 ) 4/>j 3jj IjdAj 

3_a (jjGG 4_ujd 3 jGa 4_)I 3 — 4 3^ J 1 ^ 3“ 4 3~. l ~ < ~ u ^~ 4 

4>J-_U^ ^GlrtJj 3jj^>Jl 3 -lG 3<J 4^)11 Galj 3Ga—iliil ^J—4-xadl 
3 G:—GIj 1—ifalll ( J j_Ge_ad ((j^J tf<!l d— p . 3— 4 ^ J<^»JJ (jj—I j 

Y 4 j WNEF16 6 ^j_*dj_a4 3^-4 TGjj 4 4 3LG_a 3<J i^ll 
3_a! j£. 4" A jGI j J 4 -i_G <GlA (jj_G. dj I j—ire-JI 3 j Gi V-Ga 
3_a WNEF16 4. j^j ^__LLuGi I JI j_a 4_ad I j 4 4_jjdLl I 

^jJLc. 4 G ,,,<]& 4_3_dj djGa-tG 4-Gub (jj-ld 3 G 3j— pe-JI 3 !J-^ 
4_p.G 3_aj 4 4dGdi]| 2)1 j_a 3_a 4_jI ( _ ;r id 4_II J jGjT 4—tdju 
3 _a 3 —- °j3l j—d ^Ld 4_^w jj <_G_j>.jld ^LGGl jIj— a 3 La-G 4 - 44 1 

jLdljil 3La-*r<_i-uI (jj— II 4dLL<-GI ^j_d GjJGe-^ jIj—II 3^GG(-4_uI 


djljji ^4d (j^j-II 


I Ij j— jj>JI djljjl djjL_4_44 jl 1 ^ < a 


3G!_dI dJ -a- G _i_ul I_a-d ^13 4«ll ^a-)jL_3il (^jd?ej>J I j-^GI 

*3^— 1 Laj J-IJ^-II J 3 !— 3 Ij—x-^aJI 3 — 4 4 3L(G_a 




y * irv jjxiii ^_<_u^o 


) X ^ j_X cJ—^ ‘4->-\ c-o^4 ^y—Lc. j 3 J CjI_)I j_p- j-_j3Lj 

^—^Lj ^ljJtIL_<_uV j-x^.j tCuJL4>J 3jl_j?tjw CjIjJIj 

j—« dljjVI di— x l t ^ o i 4__Xj_4J?e-lI ^L-4 jV ^ L 3ll 

1 ^ ^ iXnV tE j <«) 3-j j—i_G 3 jLx jGjIjGil 

(jj_ 3 jjjJI <~n ^L_o I ( ^ r 3 <j_jL3j CjLBiBe^s dGG I-4JJ jGJ 

^1 fc>»ll LI Ml Jj_*J 1—4_i3 4LLa_4_ojVI ^uJlxJI (jj-JS=j>Jl j ^»ll 

t~<3 ni^ jl_Gg jjj (j? _3j^3VI ^j-aL^JI jlj-p. ^J! 

£_3j_4J <_jL_jjI CjJubj—jloj^ , V. £_3 j1L Jlju L_4_i3 

^j-ul jjJL 1_4bj 1 4 X I 4__3jjl1 j j!L» <tL 1 ^Ll*»*~l 4_i_ i_uLLo ) 

^1 lor, j__4 4__Lj-3 £__3jJJ I j_A j_4 4_Lx. CjJlj>.|j Mill 

-j n^Jtl (jj-JjxJI B^L-daL 1—^JtJjG 4__3j-*i, 3jl 7r*v- LjIjJIj 

4_^wjl]| j j Ij t^>\ I j j— 4 J>«-ll JljJj>«JI CjLjjj j_4 _} J_x 

j|j—4 3j_X j_X ^ < <J-L' I J—4b ^ < n 4 ^1 _Jj! 3 (. 3 mi^J J*"l , ^ 

^^ 'L Jjxil I £—2 J-« J-L>J tj-$-<J I c_< > < 1I jj < J7 _3 4_BJGit_4 

(jjj J^U4 jl 3 jL^SEJ>J| CjIjJI £_X4L?e_4 £ I J__4-0 ^ BUI j__4 
4 _ L uO J_4l^JU (j_4 4_j| Jl_U BUI 4? J—<b jj—3j L-4-1-4-0 4-3j-*_4 

c_.<-i_<-u jG L_4Jj (jL: c_<—tTu.4 ^L-u) jl_ lxij^/L 4_3jJL>Jll j|j_II 

CjIjjI ^ lr. ^jIL jGLc L_4^ t jlj_ll 4?a_A 

j_LLJlI I c_jjJl<_u Li ^_Luai I 4 <B~4 31 j_i 1 ^ < 4 4 _j3jGIl4 
^L-lL 1 4 ^ ^ 1Laj I J* jl_j Li_tTu.4 L4-ij 

. £j\—> l2JL4 1 — jj^SL iJ—3 

^j-£- j-sj - 4 

16_2: 27.86261948 N, 39.02998428 E 

j 11 jJ, I I JL_^J 3j j-^c—lI I ( <. <_u Ijj /^_4 ^j) (4 L< 3 luSL I 

4_^Ij^ 4_t— «-oJ ^j-jJu £_4 3j^_Lre_(il |j_4 ^jLc. ^Jjlj L_4-Jj 

jLi^L 4_jj^. WjU jj ^ BUI j—t^l jj ^j! VI ‘.4_jjj^I ^1 jJll 

4_jjjI *^ La ^Jlc jLlc-j t M . ,,, ^ CjL_?cjI 1 cL-jjjw| Bl 

Blj_JJ 4^t/J_3| 4-j^Lj t _L^jJI ^4 JuA 4? 11 J. » 11 (j“ 4 

(jl (jj-Ll Jj^ 1_4-4 13j-_pCJ (_uL. ^ lc (J_jl^J ^—LjJJ 4_J-tf2>jJ2_4 
dj JLA>j ( a 1 4 ^ 4 4_Ll2 J I 4 E miJ VI Jl_ lL >J I j < ♦ 11 ^J_4 jI | 
<-L_4_4JjVI ^4JjL_3il J juajtll BjLj^JV ^j_4 4_LjJL3 

. ^_2ijJLL 4—^1 a (11 JI j_4 3 jJljj 3jjJLt_t_4j_4 3 j_j^cj c__c_)L>> ^ 1C. 

C_<_i_u!jj _4 4 _JjjLl 4 4_Jb^ ^y—Lc. jLL 4 _jI _tfu_4 4jt_ lxJ tt^s jjJ 

3j^_jjtj 4 j?cj_<_u ^ 1c. Jl^j—Gj 4 4_jjj?cj>. 4_Jjj^e_ 4j 3j^_jJt_JI 


BBH 4: 29.076927370 N* 36.290066337 E 

1 C-4—L«J L-J—UU I JjJ I (j—4 ^_^jJU |j_A 4 »JjL) 

4jlj^ ^ J < Cr-^ Ljj^TL-4 ^jJljj 4 ^ L?c_Ljjj J_4j 4_IL>iJ 
^j-4 J-^l 4_J^J CjJJbj-LMj JjJljs. ^j_4 LjjJLv 4JtJ_<_U 

cL_JlLij 4 ^^ -LVI (jjJL. ^jIj-j-^j 3jI_j?cj^ CjIjjI L 4 I 4 (jr JL^j>J\ 

j '\c. 1_ 4 ^ 4 ^_ljJU jG4I CjIj. ~Z- f^ju 4 ^- 4_h£L£' 4_i _i_oJ 

(J_jL^jj j^jLI ^j_jj ^jJLLiill c_jj_l—t_uLi ^ "< 4 r.L 

4_UjL_4iuJ 4 >Lj>ijI ^jJLLlUI 4_JjJL_<_uLj J^jLT j^jsejs.j BjLjsejv 

(_jjL3lll ^jj L!14 J5L4.-U ^jJLLjJJL j^Llj 4 _L_<_uj 4_p^L 
4 t^lTT II 4-C.l <4^11 3lJ_t]| 4_i_tfujj 4^E <«ll 4LlliL4 4 >L>«jVI 

^JLjj (Jj 4. >,,!! Bjl—ijsj _tfuJI J^L_j 1 _4JJ^ ^jL-rej-^aJ! 

4 lj^>.L (J-Jj-jJ I (J ?-^JJJ ‘ Ij-3-4 ^ 0 * X A* < jr J IjJV jj, | ^-5EJ>* 

. 3 zU'.U sj U ^_4-U-4 

“WNEF16 ” jL^^VL ^!jl! j^4^ 

4 MLL 4 ) J_ti ^j_4 ^4-iuJ ^Jl-4 (V *) 3 e?— 

jl lJLla 1 < 1 4 c. (jj_<_4j cL— l jw ((KAM-4) ^ i^jl mi j 4 c. (Jj>- 

jj^Gj 44>j>L4jj jj^Ljjj L^i! jLuil H , V 

CjI ^ 1E 4 11 1 4 ?4j 4_al tf*< Ilj ^J_4jJI da Ij " 4 ^j_II 3jl mi^/I 
^_a ) ^j_4 g> <-L34- (4 4 ^ Bill 4_aL£ <_3_4-tfjj ^_4 4_ajjjtJU 

4_jJ lx. j I ^^_jjJ, IjUl I ^ ^ ) 4 E mijj- 4 j I 4 (^-jjJt I jJll I 

(jy J\ BjLdVI jJlj>oj 4£_jjJU jL 4I ^_a 4_aL£2l 

4 3 mh^ 11 £_a I jJL I (J—jlL>«j (jj-3x I j r. ^ lc. ^ <«11 

^_aljJtl lx 4_4-^JU ^_jL_l1I 4>jl_a ( j_LL>ij 4_ul£L4l ^_4 4_aju 

4_jIju ^_a ^MLa3_^V! ^l—«j| L^j 4 4^4 ^lj -4 j jl_>i 3 ^4_1 3l 


((-j'A , V 4^jl]|) : ^^^j-4 

27.85761545 N, 38.98714362 E 

Jdj 1 ^j4 jLjT Jj_jvjj 4_jjj>. L^jj£” 4 3EUI 4?Jl_A jLlLLI 

J 1—4-3 VI JJ_J^> C-< < JlJLJ ^j_X jl» nil ( nVLl L^LJbG 

CjIj—JJ tJ 4—< i_u1 JJ CjJubj—tlo 1—£J J 1 3jL_X (jj— lx c^j_3j]Lj 

CjI jj| Laj p ^111 j-dU-V! LjI_3jj jLjVI (jj-x! 4_JL3j 4_4JJl3 
^ lx jJixj 4 4_aL£31 4 _LJl 3 ^_ajJL I ^ 1j_Li 3 j—j l_u_4 4_jj-jsejv 


(I*A , V 4_j>-jJlI! — r 4 4 ) dJ j_lJ 4 < 1 *< 4 

(_J 1 4 mi 11 4 di j 1 a 4 1 J4>- < 3j La 4 _jj>. Li I j JL_A ^ 4_u_4 3 4 mi 

.BjjJlJU 4_sjjv (JJ— 11 Vl_4_G 4_L_<-u-4 JL_j_4JJ 

28.633548775 N, 36.461261700 E :dl^j 

(_3_1 Gjj 4 dJ j_u 4_jjjv (jj_J 1 Laj—d 4 _l^jJl4 c_<_ t-u I jj (jj_1x 3j 

_4_UJ ^4—1 4(jl J 4^> 11 (j— 4 L 1 1 ^-J J j <5 d_ljLj UJ_>- (j— 4 

4 Ij-^- lj—2^ 3j-ll 4_ijL jGL*_»j ^_4 4_p-LJI j J—A j_4 (jj— 3i 

.4_xljjJI (jl/l—Gj jljj-i 


/ ^ V 3jLe^>JI 4_aL£” 4-i-4.G c.<_jl.Lj 4 I L^H3jj>- j^a ^l^Vl 
4lL_4_ujVI ^ujlGJI (^jxsej>JI j 4^»ll ^j_4 L^jIj £-jj 4! jGi,l ^j_a 
4_uLj jGlGlj 3 L <^X Aj ^_L_^VI 3 Jlj JlX j-LLjJ JGI^j Ijl^j 

.4_4L>- d<_lljL4 4 xvjj| 


28.557714557 N, 36.580823087 E :idl^3 

lj_4_4j 1—^L>iJ (jii J->JI (j—4 4 3E(U 4 )Jl_^j uLjvjj 

lxlIj 4_JjJ?t3>- CjIjjI j—4 (-^jj—*_4 J—JX jUuj (jj-J^ii 

* I J— 3 -11 (JJ—S 


28.669222209 N, 36.451460358 E :T dl^di 


28.563788594 N< 36.570784753 E ; o dl^j 


c-^j v^ljj d^3 < . L 1 11 J < 4 4>1—J-4 j>> J 3 4 4_p-Li! 4>jj_4b 

^jGw I j 4_3 Jjj»_ 4 j—jX 4_3 l3j L^J-4 djyjGGLt-u I 3j—|Ju-ga 4 _jlj_3j 

.4_j>jJ! 4_ajLj 

TAB OC1: 28.728970615 N‘ 36.368960071 E 

£_La_3JU j _4 ^_Laj| dij_u 4_i jjv ^Jl-4— 4 I 1 J (jjl—4_u j^> j<?4 |jl_A 
eLxwjij ^j_4 lL_JLLj ^ (_u1_3_lL ^j_4 4_Ijlj_lL jl 

j —4 ^_3jJ, I Vl-^-J j ^ < 11 c_ 4-4-01 jj (j jGj Jl_3 4_j 1 a il~> 1 ^ G Ijj 

.4-JLdU (j^Gli! 


3^1—j 4 J_ 4 . 4 i.L 4-0 1__^_41j3 dlJ—G 4—5 lj 3 j—4 4__ijj-3 4 _jjs-LlI! 4 ? J A 

4_3_lL 1 L^ 4 Ltl j_c 1 (j3• j ^^ , 0 _i L^Jjj>- L 4 X J-4-4-OJ 
4 * j 4 ? II 4?Jl_A ^LGjj! (jj-1x 4_lVj jl_JLuaJI ^ j — 4 4 3j4j 

*/V 4 G 3 LG 4_i_4.G C- 4 JLL jl j-j-^ CjLjjj (jj-1x jGxj 4^-LaUU ( J? _3 
3 JlXj lL_4_ojVI ^4Jj—xll ^j-^uk]| j 4^>» 11 j—4 ^—Jj-ll j_Jii ^j_3 
j J_A 3jj 4 jj l3jltl c-jjJ_ 4 - 0 G 1 (g j 3jl__?ej>. ^j-jj jJLaj 
^GVl 4 __(_Gjj j <1 3 a 4_I ^__4-L2L>t]| 4 jE»j 3^ 4 (i (jj_lx 4 —jjv.LJI 

.^LGjVI JJ 3 ^Gi 

28.571161690 N‘ 36.636793482 E : dl^j 


BBH l: 28.876729968 N, 36.282540111 E 

4 jj— LJ I j__4 jJLLaJj 3jjJl_1! 4—Jjjv j__4 Ljij-Lv ^jLa—jxll I J__& 

j I j_4 4_jj^tjv. ^_La3j ^jJ^jJ I j-jsel>J I j_4 (_■ 4-4 -q I j j 4—i lIx I 

^jlal—jiejlj j— jJluo (^j—?e_4 L_4_jL?tJ ^13 4 dll ^<uJl_3JI (Jj-j?cj>JI 
j-Axj 0 * ^ ^,-3 J-^cjv j—4 J3l) I Jljn. 3jLjsej>J| 4_3LG 
. (-J J-4.L4 j—jX J-Gw |j (jjL-dajJ ^o 1—3 (jj-lx 

BBH 2: 28.884001664 N‘ 36.265179948 E 

(j—4 1__1J_L>. (j7 — 4 -Lail L—4— — 4—O I jj (J^> Jtf4 (JJ— lx 4_p.Lil 4 >Jl_4> ^_3j 

. jLii^l (j_a 


3_4jJlj ^ 4^>->JI j_4 1 (jLjJj 331 4 4 »j3ll 4?Jl_A 

<— J 1 I ( 11 J 3 _ ^jJ I (__J L »JJ 4Cd _IjLJI (j— 4 M J (jl J 4^>Hj 

I J—LX 4—JJj-La L 3 I— 4 I 0 (j^__4_0jiJ^J I J_ LJX j—4 3 , 4 (I 4 

L 4 I 4 (^__j-ll j-Gll ^y— 3 */*!) 3jI_j^j>JI jLx ^_Jj .l-4—4-oIjjJIj 

jj_i j-L ♦ j 4-LG-4TG Jl_xX I 4_*J-LiaJI (j jJlLjJ 1— 4Jj L—<_aJ_4 (j-«lj 

. 1 _Gaj| 3jl__aEj>JI 

28.571161690 N, 36.636793482 E :V dl^3 

4_*_l3 ^ J-4.0 (—3J—L>> (-< t a I JJ 4 MM i L J ^_3 jX I I J— 4b ^ ni4 ^J-l— 4-0 

^y—4-L2JV (j__4 (__3_J Gj _ (_ojjj^J I jj—?e_4 (j—4 L—<_Jj-3 4je_i_4.G I 

.dLLaxlllI J J—4b 4_3 j-*_ 4 jjJ (__y 4^>^>JI (J_jL3jJ 3-^JJ Cjj1_3Il 4 
^^-Jj-ll jGLlI ^j_3 ^ j 4 _jjj?cl>JI CjIjjVI 4_3LG 4_i_4_uj C.<_L.L 




y * irv jjG_<ji ^_<_u^o 


1 4^ t j-j JJ I J—3 1—Aju^ I j I ciJ—t_u Vj 3jUl1 j—' 4 cJ“31 JJ—*J I 

^J 4Jtl I j—^jj3 jL-GI <-jl mi4 4 * 4~ ^-4 7" I j_j Cj V—* ^y__3 JL&J mi 

< jr ^ Cj Jubj-tlu l_4^ c n_ ) G Jj a <11 ijj-?J-C- £-J3j_ 4J 1—Aju^l (jyA .C 

c_>1—uu.4 Ct_uu_cl j Ijj i 4 jj Jlj3 3jjLj ^j£'Lt-4> 4_ul_4J 4 —cxL 
3jL_5cjx j_4 Cj Ju-uu (^m t uf. jI 4_j_cxl 1-4JJ I Jux 3 j—uLuj jlG 
4_il_ uGj t(l_ *_lLs ^Vl tuVI (J_u^) .4_ Ljji_4 4_£xj jjj jl_^jj-^ 

(jE 3 ti>->jjuJI J- ‘^ \ ^ 1>-^ 

^yJI Jj_*j ciUj j_4 ^ JC3? L^jI lj—u£” ^uxju 4_j| VI 14—Ljj-*JI 

< 3 G CJ V-G ^ lc. I_ cGj I jCcf-J tCt-J JcxJI I^J. 5r xJ I j_t— jjlJ I 

Jlju ^jJlG ^_J < jr _lll jj j3ll oLL-& j_4 4_Ljjj3 jLstAJI j—4 
£_j3j-4 j_4 LJ_jl3j I— 4 ^ ‘(j,—ILxJl ^4—t-ujGI Ct 4j j—uuG lj lo ^ 

j_4 jG<£|) 4 _jjj5bj:>* CjI jj| j_4 4 _Cj_4J3b_4 M_ ) Gjj t? (II 

4_c.j_4-5e_4j jLGt^ 4GG_uuj jL_tl5e_4j (jlfjl_5eJU (J_it_4 (3|j| 0 * * 
jj j-G3j j—u£” 1 ^ <Ti» j j-uu^ 1 ^ j 1 f. | j—Lx VI j_4 Bj-GLud 
.3JlxIj 4_uGjj j__<4 jj I 4Jj 4 _jxL) ^ A Cj Ji—uGtxl aLjlIII 


Cu-jl^jj jLG cjLi—tiu-a 4 _jVG t^j lc- jLuxI cjLjj-Gx cjj^v 

S^Lu^Lj L^itJjG 4 _^j^oj 1 tiUjj L_Aj^£. CjLGj^. 

^JLcj tCjl tf iloll 4_u^ CjLi_tTu.il t)JL_A Cu_jI£j j^uL>«i,l (jj_jVI 

J. J t_*_Cuts £_ts ■ L> IT4.1 |_<^_j_3 jL_j ^alie _(_u CjL _tiCo 

.(jLt-ujV! J *aj \ ^toVLLwl (jjAc. 4_lVj) 4_^jTbe_4 j|j_4 

CjIjjI CjLCj^. ^J_lL>iJj jl—«il t_j LtTu.t3 ^c_jjG ^_jLLj &J 

f^ySu^J M_ ) *A J>j) a <11 CjI—jI^P^JIj 3jL_5EJ>J| 

4_La_t_U^ I U>. £j\—LjU ji1 J' ly^C' | 0 l_t-U-LJj ^ JLC. 

* 4—JJJuJlI I I ^J1 o Ml 1 

:V._M ^ajil 4^j-^ 

27.4887216 N‘ 38.96066867 E 

j 4 Lx VI 0 jJLx SI I JL_A ^ Ic. ^ 

Bj_j^e j c_<—t_u I jj 4_pw | jj ^_5eu>J I 4_j I Jl_u 

JLAJ) ui^ t E ( nj VI JL_tli I (^^_5eu>iJ I ^ ♦ 11 J Lj I 4_£ Lt^ tcJLaj 


:A—HJjiiJJI ^a>4 

27.50918204 N, 38.98648653 E 

J <_■<—t-u IJJ 4_jl^-*B ^-£2_u_t3 J_«j ^j_ts (_B_! Gj J_ULLJ £_j3 

t E i <i^ I 4 » tf i IJj) »«i (_ < mi 4—Lfl 4 _lx G 

jLjVI L>A ^j_tj 4_C.j_4_5e.t3 1 4__*_C 4 _jjj>JI t?J_A 


_1 tllj_xV L_(_ul_L4 J_*J 1_ )*\ Nj B/tl £__3 j_1I 

♦ 4 4 ^ts CjL^I _cr£1 (jj-^\ 4j Bj Jl_£ 4_lIc. 

27.833139 N‘ 39.9963 E 


J__4jJI (j\—u£ ' 


^uJlGJI ^j__b 4 _JLc.j_4 

. 4_4_j jlBJI 


^ tutl^OtGi 4^jJil^ _ \ 1 ^ h \ TI 

27.777 N‘ 39.0212 E 

Ct—^ 1^—2^ 4_l£ ^LutuVI ^—l.u (JJ—& ^ji,l I Jl_^j 4 4 mi jj^_j| 

(^j_5ejxJI j_i«o» II ^j__II L_l3j_4 c_.t_t.uJj _^.>^54^ J_ Ltfa£ - 

.^__t_Uj| -4J ^jLj-t-U LriJ_4 L^JLjUJJ 4_ui£L4l ^_4 Cu_JJl?GI 

4_4JJj 3 3j_jJtJ ^j_4 3 j_jT(^ c_.t t-u Ijj 4__ijj>JI Jljs.Lj 

(J—Ljj (__j_J Gjj 1 3j__2t£' c_t_t-u Ijj cCt ^jjxj I j t -, ♦/>»♦< >>T 4 _JjjlJl4 

^ lc. jJ j^lI j. L)“ 4 4 111^> t_ < t <iIjj (j— 4 4 _jjxJ! ^i_L_A 
4_4J jGJI 3j_jjtjil c_<__t_uljj ^j—4 J-j£j 4_4JJ^ ^jL_u^ L_£jL_lx 
^y lr. 4_lVj ^_ijll ^y— Ic. jGLcL 4 ^j|j_jCtf5 CjLj- 4 ^ 1^(4 4j_t_uL_uVI 
4 _jjwLlII t> Jl_A cLujxj jGc.j 13j_pe_iJ I ^j-Laj CjL3_lLj j_Lc. ^J^Lj 

1 4^J 4 («i 1 £t< I JlxI 3j 1 _5e_x ^j_j1_Sjj 4_ij Jj ^yj j 41 C*_<_u ^—Lc. 

(J|j_J5eu>JI J. t^Htll ^j_4 ^L-tuVI Jjjxj < jr lc. ^_jLlI]| t?JL_4> (JjGj 

. (J_u L_<_u VI 4_Jjl*JI 3j__t5t_Jlj 4 I 4 L^jI GjjTG_ 4 ^4JjL_3il 
4_5tla__t_u_4 U^l jJ^VI 4^JlLuu. 4 (J-Uj-^VI t?JL_& JGL-GI CJj. ^Lnj 

3j mic. 4_jjL>JI 4_LxjJLI (j- 4 L^jIjjIs (I L^lvLx L^ril Et < oI ^_4 
4_«_ t-u Lull 4 _JLxjJLI (J_4 4_jwj]| 4_ul_(j ^j_uj_£ Ij ^j^_5c_lII j <11 

j 4-C. (jl !^y :sjdtU 4 _lLc.J tKA]VI-4 ^__Sj_4J (^j^-5ejil j. <11 

3j MIC. 4_jiLtil 4 _JLxjJ,I ^j— 4 J_aVl ^_2jIG 4 —lLujVI 3j-_pe_tJI 

L^_A Lc4 GLuojV I JjG_u_u I ^4-J ("( * <T*> » <T*> 1 J_3j (^J_5e_lJI J. J lo <11 

|jj_4> ^y lr. ttU MijVl ^4JjL_3j| ^J^J5txJI J. ^tf| (jL_jl 

. ^ j I3jll I c_j jJL_t_u Lj Jj£L_tiil] I 4_4^-2e_4 3j_j_t£” 31 j_i ^ljGtT__<_u I 

CuiSLuG (jj-Bx. JJ jUJJlII ^_4 3j_L5e-JI (jGjJX ^—GjJlGG j^4J-t-U I J 
(j4 jJj-^JI j cjC L)EjI 4_» i_ulj (j\ Ell ^j_4 4_»_G j I 4—jjx. 




. ^j_4 4_aLi£3l 4—Lcla 4_i_t_uj L^jLlIx Jufcj-tlu 


3l tj)4—<_ujJj^il J—Ctfajtjl — 4 L>^—(*_3—■ < - u JJ (1)^3—CtfGI (j-jL^jj 

(jGj-jGj 4_La_J__t_uJ CjI tfu_L4 AJ 3j_2t^ jLL (_jl tiu_4 Cj JubJ—tlu 

4 jajjM I (J—41 JJtl I j 4_jjjseji I * a) C< T t?"i 11 j C < 5r <11 L_J l_C. 

Y0 ^ J Jl_C. (JJ?e_t_u t4_4J Jl3JI j j > ^ • \ I ^_j11j I J S 

I j_A (j\ ^__4 ^__^ljJ,l Jl_jJlx«j ^L_La_tJ 1 4* a} (jy—S jL_j c-<_tTu.4 


(s\ ,r 2Lxjiii) i_n 

27.898 N, 39.0056 E 


i IJ—4 4_jJjJl^e_4 £_4J 


^_t_uj jU 


1 4_4-lS _t_u < 


j|_3 _lLj _4 lGJQj 


I_^_tjl_5ej (U) ^ mVJI (_3j_xJI 4_Lufc ^ lc. 3j_ jj^c-lI! ^j—« 

JlAj— tluLs J- U2J ^—4 J__cLxl 5T IT ^4—lj 3jJ Ju—(_< jl4 — xl 

4_Jju5CJX CjIjJI CjjLAj-tluJ tC_t_t_uljjJlj jLjVI J—jUjLlC. ( j_4 
C—t—uuJ ^y—1 JiJ ^__4 GIJ <^>l lj J-Gj I J^-l I (j—-* L)4—t—ujiJ^J I j— 

27°53’52.3 N, 39°00’21.4E ^jll Jj_^ L^i^ 

(. 3 L_t2u_4 3 JL_C 3 Jufc L_titi4 7^—4 jl I I JL-^J _t-u JIJ—XJ Jc_^ GJ 

3jjJu__t_uu4 3j-_ptJ 4Ge_i_t_u ^y lc. ^Jj-jx I 4—lxLcj j "c. I_ 4 G t jl__j 

^ 4 Jj—3JI —5txJl J — 1^1 » II —4 4_Jju5eJX CjIjJI I—^J 4—Ij-*-L4 

u tun ^J (27°54’19.5 N, 38°59’42.9 E) J^jVl 

(JT-J ^JlGJI ijr £i J_CJ-4 J_^J ^J_t_uJ CjjL6j_tIuJ t4_^Lt£Lll 4_JjjLL4 

C 3 t^r^J ^4J J_3 J_£J ^y Ic. ^—GdIj JIG-4 J_&J ^_^jJ,l 

^y_3 I ^ t 3jj lJ 3_t_u-4 4 _jJL«J 3jl_5 cjx ^j_4 <__3 _IGjj JJ—3_lII ^y_3 

CjI_ LiC. Ct-JL^J Jl_^j tclLJj _4 J_jl ^J_3il 3 j_^ J_5tX 

3til_ cIjIj I_^LlG&TlI 4 JL 3 _t_uT (j_4j j_ ^jJI lj_6 ^j_EL j-4c. g— 4 

J^-lC. t?lj^u5e-4 (J—tlu Jl_ 3 J^GI I j_6 I_^2IJJ j 3 xi> I ^JJ_jVI 

4_sLGLII 4—Lcla 4_jjj?ejx CjIjJI 4_Jjx. Ct-j_tfu£j tC-t-t-uljjJI t>JcjS> 

^ 31 4_JJX. Cj J_TuTlx I jLG c- < T| 4 cUG£j jl_ 4 uC. VI 4 31" 5e-4 

CjjGLo tuLx-t-ujVI ^JJL_3]| ^j— 5euxil j—jL£ 2 jl]| CjIjJ? ^j_4 4__3 -u^ 

l_Jt- L 4JX Cu_*_(jL^ (J-jL^J 3jL_CJ 4_JJJ 1^(4 ^OXT 4 jxI _(-UL4 ^y If. 

. 4—cLu-ial] 3 Jl_*_4 ( j_GI^j G— 4 J—J Jl_cj ^jJLLJUI c-j ji—t-uG 
^y lr. 3j- _p e _J I ^jl j_jL£ 5 ^j—4 4 3 j4j 4 3jlo C. jiL (—3__tiu£j 

^J .27°54’08.9N, 39°00’06.3E ^gIj^I 

jjfcLtiujj .^_£|jJ,Lj ^j-jx 1 ^1 jG (jr -^ LajjjvI jVI ( jr Gx 4_u^ 

CjI_3_lLs _3 CjL_jjJJ! J—jjs 4_Cj_ll4 _}!j _4 _xl ^__slj-4J 

CtG_tIt£GI l_L&j t4_jjjuil ^J-jsIjC. J-»Gj 3jjL _j 3j_lsc_JI C_^uljj 

c_t t-u Ijj G -4 ^ (jr-^ U!J L£2 11 O -4 4 3-G^ 4 3_Cj 4 3 _lLj 

CjI 315e_4 Jj_4 4_^Lt£LII 4 Ui ( <j!l 4 ^y_3i 4-Jjx. Cjj_jLu 3j-_pe_JI 

3jdS (j^l 41 j—LI t? J_& ^j_4 j-JJ^ jj-uC. 4 _jjjljL£ 5 <3j t^ jn^nll 

3jl_5euxJI _<_uI ^y lr. CjI _GtJjG»Gl jL-^ ‘.3jj_5e_4 4_ a^IGj 

(jj-^txJI j t ^)*l l ( j_4 L^jf (j^Gc. Jj-G jiT til—al 

c-jj-Lt-uL j Cu_*_LjL£5 4_jjj5cjx 3l j_j lG__6 JL-Csjuj ilo mjVI ^jJlGJI 

j j^jTLil jl ^_4j t j—jjTLc 4^1_t_u-4 ^y_JLc I j—Ttc. ^j_JLG_jJGI 

jL_5 _t-tJLl ?■!_GI ^y_3 ^—^1 J- 4 j -4 ^ jlc. jdc. I_4 ^y lc. jl^ 


4GLjjj 4_^jjl 1 4T(_t_u I j jJ C—t—t-uLt-4 4GG> i^_^jJ,l I Ji-^j j_j^LxVIj 
^y_£ 4_GJGGe_4 CjI JljxI j_4 3j_pe_tJI 4_j Cjj—4 LI !j_Ljj 4 . 4—4JJlGJI 
<T^4|j 4 3EUI t>*4-^J 4 _^jGj- 4 L_ob Cj Ij_ L 5e- i l I j tL^jj£G ^1 —«j| 
1 ^ ^_4 3j_GwVI (J-cLLi] jjG^V! i _ ;r x.ljlll (jr ^ L^jIj_lGj 

4_J Lx 0 G Cb 4 1 mi 3 J 3j t Ltfcj_j 1 11 3 1 j I 4 J t-u I j J c__t * ! I j_4j 

I j Ij—4 cjlj_pe_iJI cJSLtTG j-cj*. 1 jLtii_j_ 4 c. jGw ^_^j_ 4 j jjjwl 

♦ Cr-^ Cr-^ 


ljlj_4 Cjlj^piG' 


, V ^xjill) :T _ 

27.87837208 N‘ 39.00660002 E 

Ct_ !£Tj 3j-_pe_i c_t__t_uljj j__4 4_Jbjlj 4__3_Cj 4__3_lLj jJJ Ijl_A 
Cjjj—i LjjJlx. j jGG (J-uljlLj CjI_i_Lx ^^JLc. 3JlTl4_4 4_jjjsejJ! (J_*Gj 
^_^IjJ,I (_>^_*j (j y_£ t j »<^>jj t^jG-ul j<uJC (J_4j c_t mi Ijj L^Jl4 
J—X I J—4 ( J y_A C—t t-U I JjJ I ^y_jvl JJ (, 3 L( 5e-4 Ct—lG” jl 4__bjJL4 

3Jljx|j 4_Lxj-4 LjL3j L_^jI jl 3j-_pe_(JI jj SG j_4 4_3Jd3e_4 

* lj—2^ 4_jjj5eltilj C< 5r (II Ct_tGjJUj 


C-t-Gjjjuj lj—G£" Cu-GIj JL^ 4_4J Jl 3JI 3j-jj5ejJI C—t—<-uI jj j? ( x_4j 
jGc. j£G i jGl>l j I 4_jjG| _}!j_4 I t 3 m 4GL^ 4_jjj5elll] 
4_3l3£GI 4_Lcla 4_jjjI CjIjjI ^y_Ic. jjJlLuu4 j— i_t£” c_<—<-uj-4 
^jJLLjllI C-JJ-Lt-U G I ^ < ^_CjU 5 ^JjcJil! (^J—5txJI J 11 j_4 

^|j 4_3la_L4J E-GjI j-Jjl j£” Jjjxjj tCt_jjGjlj£LII j_4 1 ^ 4 1^> * >Q 
L 4 ^4_A| j—4J t4_JjJjxil J_4jJI jl—u£j jjaT <1(11 C—(—t-UJ-l I jCJ 
cCujE ^_yl3 «<i!l ^JjcGil (jj-j?txJl j—ctfajtil j_4 ^j-ujj-^ 4 -jIc. jGtC. 
t 3 , s~Ti't a. ^-ILx JlTLcJ 4 1 < C—t—t-u I JJ j_4 4—3_Gj 4 _G_lLj ^y-Lc. 

4_iijjL5»JI J_4jJI jl_j-C. |jc_c*j j-jju-uu.il C—t—t-uj-11 C—ujLx 

Ju-jGjV ^LGGI 4-Lc.la l__t_ul_b ( Y * ) j-cc. 4jxj (c_j 4_3GjJ_ 4j 

lj^ L^VLcxI j ciJLuuV-J 4 4 ^ ts ^j-Aj t c_t_ t-u Ijj ^ Lj 

^jujj-jil ^jGc- 4—cjJcll BjLrtxJI JlSLCuI c_JLijj t L^jGjI— t_u j_c. 
CjIjJI Jj-uG j^ux < J y_3 KAM-4 ^_^j_ 4 J 1—4^ 4_jj JuJI 
BjLreuxJ! ^luxoj ^VNEF16 30 j_4J 4 -jjLG_j_i]| BjLrtxJI 
C jjj-GI I E 31 _}j—^-4 J ^4 VIJ 1 I J—& j_u4 Ct U (11 Juixo ^yjI 
(j y_lc. Ijl_ 4> JjL-j clj ^4_cxjjjjjxil 4 -XLuulII 4 ^Jjt , till 

^jj WNEF16_30^jII JI J-4 J J-3U L-4JJ 31 (jr -L4j VGLx I 

. (jj— 5 e_iJ! j-GjuG 3j_tTiC. 4_j jLxil 4_lxj-11 ^j_t_uG 3j-ILS 






:U — n j^ui p>« 

27.42861111 N‘ 38.64527779 E 

41Lj£ J—jl 4pjLiI (jj-SJ 4_i .jj 3<!l t_jj—p. £_ljJU I Jl_A 

L-4JJ £_JjJU jd4l ( J7 _l q -JjptJv <J J—*_4J 3jLp=j>Jl dslj.il 
j—1c ttU mjVI j. <^>atl ^ J7 _II £_lji,l .ij —*j 

^jJLLJUl <__sjJL<_uLj C1<_jlJLu^ 3|j_s 1 ^<4 3jl p->. Gj—s ^ If- 4_s 
GLjL d-Lc £_1 jJ,Lj Gd-ujJj4]l j. <^>f. jLjT G-^J ^Gj^l (J-jL1jj 
I j ll!1_4,_l4 g — 4 I- 1 jLj—1 ^ o 1—4 _aj. E 4 g1_<jj-sI j gL op*^ 
. < j j La] I G— 4 ^ ' 1 A di 1—<-u L_U I I J_£j ^ V — ^ I ^ / .< 


: ^ o_^ 1 ^ I ^3-* 

27.8232402 N< 39.39988792 E 

jdd ^Lu^l 4_i CjJlAj— d £_lji,l |j_A ^JLc L*jj—<_u (-IjIjJLs 
^vt /.jtj^!I j, g — 4 4pjpt^* dsljjl ^y_JLc. 1__4 -aIjl>-I ^_ 

. ^L_*_S ^jd_Ll J ' Ai^J 3jj _ !>■ Ij 

: M_n ^aJJI 

27.82880127 N‘ 39.3645526 E 

j—x-^af. G_4 ju**l_La4j 4 _j jpta. dslj.il 4 _i G— 4 j—d" lP 

Gj—pjlj^l 

(d\,v a^i): w,r 

27.58181613 N‘ 38.87506606 E 

^j-_ujj/ cj l>.LJI 4djl jil (j\£ £_ljJU Ijl-a (j. jJLc. <-1j1jJLs 

<■ 3 I Gj 4 E < <i i < 4 4 4 ^G j—p-Lj 4 s1 ^__das I ( T * ) X ^ jj^I 4jj 

iJ7 _b jpjl I 4 _j^>Lj (jr lc. 4_s jddj (J_4j l-#IL>tJ dsl_4jjLjJij| G- 4 
L-^itJjQ] dsl—L lC. 1 ^ <4 Cj t IjGLc ( Y * ) 1 ^ 4 ^-^ 4 » tn 
c_<—<-u ijj-lLi 1 I j. lo 1 4 4^4 4_uG1j 

^ lr. CjJl&J_G l_4^ t4 0J—& ^4_5£JW jJLua ^_4 4 _JwjJJ,| 

2>1 V! 4_^l!i^ 4_L1 s c-< MiljjJI (J3 _^Ijj 

Cj!j.}| dU_u4> C-«_ji£j ^uJlGJI j. ( _ ;r JI 

jj_*j L_ajjlc. d<_p> ^j_4 4_blli£L!l 4_Lila 1 ^ Ijl_uu 
♦ (.E mjVI ^ujlGJI j. 


(f3 , V 4^ji!l) : ^ Y_JA9- 4 

28.07786867 N, 39.17372267 E 

l_^_*_uJjl_G2Jj L^J,L*^4 4_pwl_j ^j_4 ^1_4 ILaI 4_filalll <>J_A 

JuJu>J! I Juua 4_ij_dj jjjlj£” (j_4 LbjjLvLcj L_klG j jl L&jLjI j 

^ J7 _b tU t njVl ^uJlGJI j. II dilj.il (J? _£ ^ jGr" «nj 

j2a_i!) 1 ^jlr. c_ijL>«j ^dll—L lC. Cd*_4^»J t^jGw| j_i 
3jL?ej>JI dsljjl—i 4 ^jj 5jLre^>JI dij^laj ^ ( j^e_UI 

4_1_JL3 ( j_j1^jJI 4_C.L(juo l— lA td_?e_Gaj|j i4 »jjEII C.<.lSLtTG 


. 4_jjjtGJ I L^_l3 < 


Jl^j i0 j— 4GLj-Laj 4 _^Lj£L1I 


c^^L_<_u I I 4>duj j Tu- u -lLl I I j t/^C. l—^-i di J_j 

!j^-3U 4_lljLl 5jl_5CJ>JI j|J_4 4_44 ^Lc ^ J_4 I jj—LL>-| JL^ j—Lu_l!1 

^)_4 4JLcJLu Jij ^j J—A jl L) ^j_u 1—<_u I j is^'lC. ^4—A IJ 4 1 ^ t? 1 llj 

4jjjI J J^Lub (V j C-JtL 3j—4^l_<_ij.4 (jj-Lc. I—AjL^I 

3jL?t>.J 7\^ (jlj jLJ>J J-0^0>- ^j_4 1^1-4 JL4J (JT—4-^-JJ 4_JjLdl_UJ 
j—G j 4_4jL^ SjLtcj^ ^ it_ij_La]| ^)_4 ^ < 4 l_4-ij 4_jJdit_4 
t^GjJUj J-4 ^-GGj ^j| (jjj 4 _jL> c-GLv ^JGj 

^_La£ Jlj Ju>o (j_4 4 juj— t-uil 4_jjljj ^ L_o I (j-jjGil ^4-1J 

£—4 jljJU ^j_4 LAj^G-Vj 4_JjJ5EJ>Jl 

IjJaj 4 j1JlU 4_uLa4L>. Cj-iI^ ^GjJ.1 4_*_j_lLj <—<_<_u I jj I 4_ptjwj I 

J. l^iC. 3jl_?ej>» ^j-4 ^Gji.1 J-L>»J i L-uL-u I ^GjJ.1 jjGe.i^a 4 *jj EI 

3jGa jGw | ^Jl ^__L4J>. 4 _JJljLc. (JjLJ (J^uj jJJ^ jl 

JjGll I £23j_4J J^L^i! j2£^l dlJ-LGjwlj t^j^ujjj^JI ( j_4 

♦ Mill 41 —Ll I dl^ Jl^wJ ^ Y_I 3 

27.59324374 N* 39.17251556 E:0j^ 

(jl£" (jlj-14 1^4 MI ^J_jLjJl!I dll tfjE lr. ^J_JL ^4-^-4 ^_Gj_4 
(J-JjGII jdLc ^j^L_4jj ^j-j_ujjj dc^Ljl 4 jji.rO jj 4Gwj| JlG 
^Jl Jj_*j L-4JJ jGjlj£2l ^J_4 Sj^-o^ 4Gii^j 

. (Ja_<_UJ V I ^4-1 JL_aI I ^_2j—%_>|J I 

: _n JjGJiil J^i- 4 

28.09716285 N, 39.41262295 E 

(LrGij-pc_i j j_jvj Lt^—u d—p- L*jj—<_ u £_j3jJ, I ^Jlc. djGjJ I Gj-p- 
3j 1_ 0c->- jj_ilpjj jl.j_c.Vl 4_2li£ 4 —LJLs ^uj—sl 1 4 a! d>-l ^ 1c. 

4_^l!l^ 4 _LjJL 3 jij^il j—L^aC. ^)_4 jl_j Li—tTu-4 1 ^jl^ VIj 

L^j E 4 JJJ diljjVI 


c a 4i5j Cr-^ (J-tH -4 E 44 ] ^ « j! ^Ij ^II (j —' 0 mjVI 

^J_J Lij 1^(4 jdjiJ^i I J IS>C. ^j_4 4 »L^14 3 j EseJ>. (j-C- 1 dj | 


I j , ,,tl 3 Jl_p*j 1 ^ < 4_c. jJLl 4 ^_La^_u VI 3j-u^ 

(J-UjL_%_4j ^j 13jl 11 ( 1 ji uj G 4—C.jdax 4_311J 


(J_ 1 <_<_iLjcj 3j j i5 


4_Gtla4 L;r _L2 


Q\ M.fl j 4_4J jUI 3j-pe_JI J J—A (J3 Jd clMG3vVI (J3 Jd JjG 
3Jl_Cj (^jd- j (_pl—^ jL2VI ^_LaS (j—4j 4^>—^j3l J—aC. 1 ^ 1 jj>. 
31 J_4j 2a_<_ujVI fujJU! (Jjpej>JI j-uaa]l ^j_4 4 _j jptjv diljj)I 
cr-^l -ij-* 2 L-4JJ 3j— jJllj 4_jjp=j>. dilj^lj 4_jjp=j>* 

. Gj— 


28.07452559 N, 39.38535367 E : n ,r 

^3,3 4j>.jlil) (_a3, 0 4j>^j1!I) 


c—( — uj Ijj 4—1 d) JLAj_LL ^ jjl ^-lj-11 I J— A djljil Jj Ml 

( Y * ^ Y ) Jjjdlj ^jpGjjj/djwLJI 4dj I jilj 4_4 j j! 3j— ptj 
J_4j 4 3 _lLj J —4 ^_1jll dil 3_lLj <_3_1 Gj i 4_! uj W ' ' ' (J7 _II 

J^ptrtd ^ 4 E G_4 ^J—Ljjjjj <—duaj ( jr ! 4 _Gj ^jGl 1 —AjLu 
(_^J d Gjdl c - « mi Ijj 4j_pj L^JLEtlLiJ t((JjUll)) Uj-Laj 

c - f > * 1 Ijj G-« c-^jLu t^_ljILi (Gjdl ^L^rt-jT «JjUI)) (jrj-I® 

r<3 mi5 d<_p. (j3 _JL4jJI j^pej>JI 4 J 4n i —<—uj Ijj 1 ^jlr. ^ 4 I 0 
clLapJI G-4 4 _l3LjLL4 CjIjGGj ^_ljJll jjj —4 J_c. 4 » 3jII ^Jl_A 

dijj 1 diLJilj_p- j— j^L>- I 1 LA G 4 d<_«- 4 J>» Jl_3j 4 1 jlajJIj 

C<_die. diL_jlj^p. G 1 d<_Jj t4_jpGil 41j^. 4 lj-p- 1 ^ » 3jj 

0 * * G- 4 j2<^l J L L^lGa*J 3j—pc_JI c_sj d < J_j_l3 

<£_!!J_XI JljJl>«j ^aLIajj 4_p_uL_uVI 1 3j j-Jjjuai ^—4 3 jj 3^. I 

j-_1UwVI G—' 0 4 4j£” (J7 _Lc. 4_pGLL 4 ^ YxY 4 j >.1 i.u. 4-1 j—lc-j 

L_AjG>. Jj__ <_u Gj-d I I 4_3_lLj 1 1— jjjGj 4_jjJuv 

LLla__d 4_G_tJI pJGlj jM_ 4 Jtil ^ 3 jj1VI ( j^j_ 4L>JI l— 4 I 4 

0 jjj—4 ^ , T ^-lj_4 G- 4 j» ^l^J • dsLjjGjJI 4_Lpa£ G- 4 ^12iac. 

j^pej>JI G—« tS J ^ ^ lr. 4_i jdLc G^ < « (J-^-l j-^ 3 Jl_*j 

4_^Lj^ 4— 1 ^4_gE«-ujVI G~2<-u 4—il Ju ^ 1c. VI jJI 

p<_<.Gj JlI 4_j I VI i 4 . Ua ^ ^ G-C- jLSVI ^4-la*-4 

4—C.I < dijl—IL 4 I aE mjVI ^4JjL_3il ^j^_5ej>J| J Ltfa*il 11 

1 ^ <>»♦ < Gl ^ 7 ^ 3lJiVI jGj^4 4_pwLj l^lj^ CjLIjJo gj 3ljltl 

Gl j _t^ll G -4 4—sLsj LaI jl^I 4_ 1 —v mi 4 4__4_iLsjj gj 1 ^j 1 Gj -1 

^oj_4Lv- j_A c_<— iLtcj 4_*Gj G- 4 dojiLLmI 4 _jvjVI 3jJ_*IL4 

G ^ —<-o GdJJJ tj— J ^L>-VI dt "> Q ^4 ) <i ) (J 4r. ^y lr. JV—4-^- 

^Gd<_ujij4]| (jr -^ 3jij j^e_4 cjIj— ll ^_1 jXLi g^ <«iVl 

j-jp. G— 4 pl-<-«.u.4j ^_p.jj jL_j <—jL_Lcl4 4—jujI dJUj 
G—^ 3 jL^j>JI LaS ^—.pp- Gl j—$- 1 jj 4_jjJlj^ 4_jjpej>. diljjlj 

♦ (.E mjVI ^uJlGJI Gjdp>JI j <«o»ll 


:5—p>« 

27.5269214 N, 38.96634909 E 

jl—j t_il ds 1 a! Jl^I ^y—3 JlAj ui 4 jJCUc_4 ^1 j i CJV-G 4 4 J 

^_jjjw4 Gpv 1_4_1 (pit-L Gjd^lj 4Gb J4>» 4_jjp=j>. dll j Jb Ij 
GIj- p » dll 1_4_1 di Ijj u Gil I t _1 I j_j tSj^ptjtd <—<_<_uIjj G— 4 
* 1 ^<Gplj C—<—<_uljjJI JJ V ClJXJ 4J 4—3_lLj ^y_S J—i_t£” L^-4 
3jjJlTi—<-cl 4 4-4-1 Jd 3 j— pep dll— 3l3e_4 3j—p. VI 4_pwl_Lll C.<—4-d j 

Gjd. I j Gj Itfjlt I t_ijJL<_u G C<_4_^Hj 1 AjJLju jdd 

j J ijj J-Jjl j^il 3jL_ 4 G—' 0 1— IulILuo Jlj3j 4_1 JlIL 4 d—il^ 1 4-ij 

GdujLad JljvIj ^Lpolp G>-laII 4 lj-p- c_sjG 1 4^j'*-E »<1 


1 27.5394 N, 38.9421 E : V_j-^i- 4 

4 4-1 Jd 3j-_pc_i Jj_jn»j 4 < <<jjl jtiajj £—£) jJ.1 4 *jiU G d J ^ k» J 

^ If- <G4 _ pj-lj^]! j_<-ia£. G— 4 4_ji_1 cp—ilptj I dp- 4 <^Gl_d 

1 j—Id.J ^ ^ 

’’ " 4-4—<-ul l—4 Lc, Gj -*- 1 —*- u 4>j— 4-C. ^4-1—t.u.4 J—l3 3j— tre-JI ^ Jl_A i—< lUw 

Cp—ilp. ^pdaiu-Iaj JlIj l_Ji Gda^ljJll Jj— L>JI Jlj>.V djj _*_4 

I 1 g ^ ^ 

3j LIlC. _3jjLl l— 4 I 4 dp>. J|^»d til JjLpw 3j—pe-JI G —' 0 

^ * 3j—pe-ii I G— 4 U La3^4 JV-d G— 4 dj|j tdilj —14 

^y_Li 4_jji J_4j L^IL>iJ j ^y_4^al I G^-l^ G -4 4_jjJd 4_3 _lLj Jj^>.j 
- lil .ij 3(11 ^4 lo » 4 4 J E »J ^pa_p_4 J—4J 1 Jd^IL4 <— 3_puw 

^ 4 Gj^jd-l^ O -4 dLu/jj^jJI lL 113 j-^3 

<jr ~^ G —' 0 4_Hli£-II 4_lal 4_jjpej>. dslj.il (jj— 1. jddj i(jLJjdS (__y lr. 

^ 4Je_i_t_u 4 j< ^Ijj- (Jj d / ,jVl 3tl Gj 4p>Jl j juanJI 

1 . ^ , 0 4_a>. jll I ^ G^_pjl J 4 ] I 

1JljLL4 

di)M 27.55258349 N, 38.92618471 E 

j | 1 4 AIjl2»I (jj- 1 3j—pe_JI p< < n I jj G—4 Gl-d^l £-1 j1L> j—^ laJ 

^JjL_3il Gjdp>Jl j— <-tfa*JI (j—« 1—pJ 4_ aLLuall 1 (3"<4 Gljdp*- 






i 3 h ^ ^ l_o | A_ <Ljj_?eILl I ^J_c I jc. j-j Ij Cj Ij—jj£j I 2)7 —j JujGU I 
4_3j-*J, Ci 4jj| (j-jjGJI t 3» < »<j ^_J tS j^- l sc- l II (jj-^3 
t_u l—tTu-a 4_ul_4J 4_i Cj Jufcj_tlu Jlj3j Lbju__t-uGj j £_j3jJU c_<_<-ul jj 
L_^JL o Jtf miIj L_^i jj> j 3j— jLEJI <E tc-a £j—a I Jm>* 4 _ljjj 3 jLu 
L_^_Lo ^ ' «tJ^JI J — U^C. ^j—'0 j|jL_C.VI 4 _JlJL 3 <l_JjU?eU>* CjIjj! 

.^_<_u J tsi) 

(cEI ,A x^o _ 

28.181444 N, 39.443027 E 

4 11 2)7—Gj 3j— jLEJL 3j—4 JjV ^EbjJtL c-V Et / mVI 

4GjLj Cjju>. ^ 4 U 4JL-& ^-Ic. L-.I—UJ I jj 4 _j I Ju> j—i_G” 

2 )j— jVI 34_CjI 4_uGCj 1 CjI_LlC. JlGwV Cj!jLj_<_u]Li 

3j I 2>— 4 3 jj Ei < < (_u I jj 4 L_4j 2 >— 4 j 3 j> 41 

$41>-*J 2)—<3-3! 2>jL3 4 • ni (j- 4 a-pwlii! <? J_^_) <—jj_uVL CjI—Ll£- 
(_ r JE a_jjusej>. £_E^ Cj JutTuTo-lj t4_JbjE ^4 Ef. 4 jE An 4-' ua -<-4 

Cu_jl3j C-<_p* 4_*G_ijl <? J_& (j-£- 3Jl_ulj j—lC c_< uj I jjJI CjL_l1>. 

J -5 J 3j,,j » is~) ^jjj J_3 | lE_JL>. j jGj I j^ jGCl j Cj 1—Lul! I 

2)1 2)”'—** Q 3*4 t L_u jGj ^j l3jUI <—Jjl miLj jIjl_C.VI jj_E (jy J^ 

2)7_j^teuk] I 2>-2> H Cj!j j I 2>— 4 1 EjlL J2l<u 1 4Jj I j a> 

4^.1 < -< 11 4 11 & 4—jj_s i^l—jjl <<_E <-uj VI j _■‘-<41 2 y* ^-iJLail 

4_c.^__ lj_3j 3jL_c.l ajJ^-coJI 4_OwI 
CjIj4wJ 2 yj$ C-<_)L£j J_c C<-<-ojL>iJ Ecjj 4 ♦ < <^11 CjIJ^V l 

j <11 a.»_<- uLl!I 4JL>.jJU~) i^y I a <<<ll ^ujl^JI (^^jsej>4I j * II 

4 * as (J? _£ a_j^j?tjv CjIjJ! CjJlAj-C/ ^^j^e_JI 

t 3 I" 3 jj Lj j Ij^C I ^^3 ‘ ( ^L_« jJ, I 4 _<j Ll^ 3 j 

»lj^a- <^>!l ij7 _b ^4 tjjUII J-J jJLxil 2)-'° ^ 3j^e_JI 
1 ^ < <o ^ c_J I < ((i l 2 ^ElL<3 c ( 1 L<uj ^L>J I j I ^—A 1 ^ j4 

4_atjUXI 4 _jJ1_C JJjI 3^41 41j_a 4_C. j_lLc a_j^j?ej>. CjI 

1 ^ < <Q L_u^S L_^ (j?—E. jClC. 1 4 ^ t ^j_JLoj41 J ^r^>4JI J—^J 

• O-^ 1 £^2 Cjj 

n—n 

: 28.1356388 N, 39.4411666 E 

jdcj (JJU J_^l L_4_4El 2)—-« (Zj—x£sj JMJ 4_i J—J.E J-C I Jl_A 
4_lE jClc. L_« j4i^l (J_j ^ lr. 2^^— 1 L? - E- Eu^jI 

1—4-Jj a_3j^?tJV ^J_J 4_C.l_LuD (jt-E 5 ’J-iE 4 JCL 0 ! 4_2jj .2)^1 Cr-^ 
jLre-tTu.il ^ 3 nj ttE i a j^l ^>JlE]| (^j^jseu>4I j. <^>»ll £j-a 2)J-^ 


L-.<-<-u Ijj ^_x4jv 2r^ ^~ E ^ 2 >j-^ 4 2)1 cJEEb^l 

CjI i133 CjjJljs. ^41 j-i_tTuJ L^j! VI 11 ^ m L 4 -E Cj|j-jre_4l 
3j-jre_4l 2)jE4 2 )- 4 4_3Jdre_tJ 4 _L>.j -^3 J_l4l j<A »j t L3r>-V 
jIjl^lVI a^L^ 4_LJL£ a_ijj?er*. CjI jj| ^j-E 4_ul_r -j t>jJL*_i jCLc 
L—.<_<-u Ijj 3 JlC. £—43 tCjLjjE_4l 4_3jLLj 2)- 4 ^ j-j^L>^ lj 

Cu_iE 2)i^ 2 )EuujVI 2>^*L<_u 2)~ 4 2)1 j) EL^j^ 

Jl_4^Vl (J_3 j>iJ uEj) «(i4 — (J^uj jJj^JI I Jl^-E jEjuVI 4_*j^_t_u 
.3j^_aLj CjEwEo ^_£jJ,Lj V J 37 < (I a 

j*_lE JJ-C.J 4 4 ^^ cr-^ (jr-E j-TlC. ^_^jJ,I IJ-A (^^-E <_^jEjiL 
2)—« 4_jjj?er^ CjIjjI 2)— 4 JJl-Cj 3j^_jre_4l c_« < Jjj <U t-uj 
er JE 4a—4-41 I j—& Jjl-JJ t(^^J —j ^jjj 1—2)^— J — 
2 rcpj t(Y ^^ (JJLo) 3^_^lA_ 44 ^J_jL4-4 jEwI 

CjI j J! Cu_jl£jj 3j-_jre_4l 2)J-E4 2)— 4 4_L>-j-o TV_£_3 j_44 

3j— jre_4l 2)— 4 1 E /..,jVl ^ 4 _i J_3JI (__£j^_5eu>41 ^ 4_Jju5ej>. 

. ^ jA , V 4_rwjJj|) ($ CjLjj. 3jII 4_3jLL4 Jj_ju L_4J>j j^_t^Ls.|j 

:Tf_n ^jE44l 

28.51275911 N, 40.12224317 E 

J_j ^4 4 tf E < 11 ^jS^_tIu 41 0 Ci ^ 4 Lj >>11 IJCA JL> 

Cjlj-_jre_i 3 Jl_C. 4__C CjJJl^ JuEj ^-^jEll ^ 4 —E. L_.t_t.tL>. Jl_*_i 
^ if. 3j_jllaiLj 4 jEtHjj tjL_*j 2 )- c -jL*— tEu-uVLi 4_4 .JjE 

4_ 41VT _^ a ^jll j_jTl>| d 3U 1 1L 5jjL_3e_4 ^1 j_l 3JL-C. 

3j4LE41 1 ^jE. t"< Li> Sj—j-E 4—4^! 2)16. 1 2)^1 <^3<<c 2)I-E> ::>fc 

j _ 2r>JLI 2)J-^VI 3^1 _ CjI 4_j_l3Cj I CjI _LlC. C.<_ 

1 ^IjEll VI c_< iL>4l J—E 2)— 4 Cj il La£. Cj!j j^-41 Lj ^ 


L_4Jj 3j_jre_4l 


4_^Ej isr A^. jEklj ‘J>E]E 


CjL_3lre_4 2)— 4 4ta_t_ujVI ^4-JJ_3JI ^£j^j5ej>4I j _utj4I 2 )— 4 2)jE4 

VI jEVI ^ If- Jj-jjEn 4 aC. jLl^jILsI l^J- 41 4_C.l_u^r 

CjI—LlC. <CuJl£jj 1 3j— i re- 4 1 2)jE4 4_£j-*J. I Jl> <_<_t-ui-La ^_^j4I 2)1 

S^L-CjI 4_j_l3Cj I ^LI^Tt 3j-_jre_) 4^ Cu_l>«j 4—^j4l ^_LjL3_4 2)— 4 

♦ c-t_t-uIjj4l ^_LjL3_c £_j_ 4 j> 2)—« CjL-LlC. ^_4J>J j-El>4,I 2) 3 —^VI 

:Yt_n 

28.54357344 N, 40.04918252 E 


^3-*3 


Ij4rj Luj—t-u Ijl_a ^jII 3jI_4-j 


Jlj 3 4_3JGre_4 < 


•.1\ — 

27.77491709 N, 39.18526043 E 


27.4189 N‘ 38.8269 E 


1 E JIj41 4 _^j-*_ 4 2)J-i CjL_2lre_tJ ^_1 jIIj ^lj—i 3 Ju_C. Jubj_tlu 

JI 4 _Jbwj _4 ^-E 3j—jj?eJ 4 j-t-TiJ 4 1I t?E>4l 2 )— 4 2)^—pJ 1 

12 ) VI L<E CtlSLuujj ji_*j L- 4 -c a_jj_5el4 Li EfcjC Gj 2 tE4>.j^o 

c-^tljj , V 4 _j>j 1!4 CjL3lre_4 4 3jE 2 )Ecj! 2)1 ^-EElj 

4_4j4 I ^jj-E C—< <-u Ijj 4_3_4r 3j—£_ j 3 I j_4-i ^jij 1 3j—ire-il I 

4-LlG j_lJ^il J t^iC- 2)-^ L^jJEl 4_*_3 j a_jjc?erw CjI j-ilj 

. j_u 1—£ L^J_4 4_aL£4! 

:YT— 

27.80425649 N, 39.13199691 E 

^c_jjIjj 4_C.j_l4I 4GL1j_lj Jj 3<tl ^-Jj-C ^_^lj_4 Jlj>! Ijl_A 
I C. £jj-_tll! ^j-Jj-S 4 jE- l 3 4j j- t - E - ^j3j_4 j_Aj 2 )Et_ujVI 
<__3Jbre_4 2r3 — 1 4—LL 2 L>JI ai^JI jVI ^ CGj ^2j 4^-^- 

) V4< Mill (jr r»-ljjj| 4 —LjL»-4 j—? ej j 3 j—A> 1 1^11 <—./—<-uIjjJI 

t>jc-A c_JG j ^Ejj tljLuuJ 1 —AVE.Ij 1—t-L4-> 3jj jLtail 43 j_u [ \ 
2)4_Lj j Cj I j -t re -i J I <—<__<_uljj 2)— 4 3 Jj—3_Lc 4—4^1 4 _LlA ^_E 4 3 E < H 
t^EjJU 4_i jLt-4-jE ^4_A! ^jj-AJ (<<Cl_jJjj)) a_jjLj jjEe-urj 4-EEc 
3j-jre_iJI ^4jl^ 2)' (j- 4 j- 3 il (jJjjd^l ^j-j>I £_j 3|j -4 4 _j_ijL 3 - 4 JJ 

juG cr-E jGC-j t<-Lj_t_ujVI 2 ^-^jE-u- 4 jJI j <^>r. jj-*-j 

4_<EVI t? Jl_A ^j-E jE l_j l—tfu-4 4_4JJ ta_jjrtl!1 4-^1 J-*4 jGG 

(^\ , V 4_r^jJJ4 1 ^ <T"MM jj-j JL^ 4E-Cu VI 4_2lllre_4 V * ) 

jEj tA_^ a Jj 3(11 (j^jE ^Ej^ 4J ^Gil 2b - 4 EjJltw! jJ_ljj 

( J7 E l__ 4 ^ JlIjII 4 E 0 c-t-t-uIjjJI ^I Jl iGLt-uI ^j-E |ji_A 4^-J 

3j-jJ-<— uu-lI 4_i_tfu 4_t-oKLclI L—t_t_ulJ>il-J 4 ljj 11 ?4 1 W_ ^_3jXI 

^jJLc 4 j^ JC3 c-< <T|>. 1 ^ t>>* j (JJ-EA_ cCt -4 Jua-T t ill ^-lil 

jJllj jEIj -4 3jG?t>. clU-J_4j t V-*-^ 4 _jj Ju> L^j| j I L^-tal JlttT t ul 

4- LlG 3j-_jj^_J I 2) Ij-^ 2 h° L^_4-E*-« ji j^] I j t^>r. 2>- 4 L^j I 

(^j-l>. VI ^ tf III 2 )~ 4 4_l> III I r J—& dJbwj I J-J> 4 Uj < << 1 3 Jj_><J I 
jJjrtJLo (jj-E jEl j_4j a_jju5ej> CjI j J! CjjLtfcj_tIu 1—4^ t^jlEeGJGj 

t> j_A 2) I j ^ Ejj 4 <L t. T J I ^__Cj_lj 1 4 5 ^j- U J I ^ ^ «< 1 11 4 jE 
ijr-Aj 4-EL-uJ ^-JjCjjIl! ^j-j>! CjL-uIjJ (jj 2I 4_>-Lre_i 4 _lj>Ll!I 

^13 «< 1 II ^ 4 ^ «<1 !Li 4 - 4 - E l 1 4 tU> l! 2 >— 4 Cj_uj . 1 ^j4 2 >E_t_uJI 

^j-lj 4_jji—4jLH 2)Erj 3j—jre_i c_t_t-u Ijj-J Ebj^u^j 

tIE <(i 1 <4 Ejrv a.LLtTu.4 (4-4J 4_u>ij C;r JEVLj ^Gl_u! j 4^ > «>VLj 


1 4-lL 1 I J-t T u T t j> I ^EjJ.1 I Jl_A jEsE 2c 33 mi CxjvjGrT < ul 
CjjI 0"tA £_tiV J—-LC ^-j-utiGI 2)-GLw jLGeGJI 4 *JjEj t4_»_3j 

. 4_lE Lj 0 j—tb LE j t <i5 G j & ju Lt.uJ I ‘ E 4 >! | 2)! 4 ^ j _i_tEVI 

EbjLrejl 4 jlu JlG 4-LtTa.L l_ ulj_G (jj-E 4GjE 4 1jGrwl 2)7—pJ 
Jlj3j 2)LL_Cj 3j— lE ^1 4 E <<ijUs 4__lCj! L_^j! (j3 _Lc. 

j <-tE 2 ) 4 cLL>j 4 L_c.ji I ju < I 1 ^ < 4 3j—p£ 41 j ^^-1 2)jEu 

L_ 4 Jj-^ 3jL_ll J 4 C. 4^J—*J ^ 4 _lj L_A JLC-Ij^j ^j—lljVI IJ—>. 
1 jEI J E 1 lj— lE ^Jl_S| Uj! j! Ij^uvJ-4 jJluJI 4J-4-G_t-uI 
. ^uGre_4 2>u0 I ^ 4 2)_4 JljVj aujreltiL EfejuGj 4_LtTaj>Jl 

: ^ A_n ^jE j-^j-4 

27.41530964 N, 38.82764114 E 

^j_i 2>— 4 4 _uj^?el>. (J3 _3J ^4__pil ^.Ejll I J—^j jEVI 3 jJ 4_> 2)7-E 
4-4jj 4—i lLuj 4_*_3j (jj-E jGLu_ 4 j-CsreJU jGjI jEJI j_Aj Jolj 
^_^jJU ^-^•*■1 Jd jJEj 4ELEII ^j-uGrtJLo *X^ * 4u»L<-u-4 ^j-E 

1-4-3J < * 3 ^4—1 (^J >. I ^ L_>- 3 J1—4 Cj J_Aj t_u 1 4 ^ t (^J—> VI 

♦ <E MjVl ^4-JJ—3JI ^ju?eu>JI J—tujjtil 2 y-A 2)jEu 

: ^ ^_n 4^4 jE j23j-4 

27.83521139 N, 39.30280107 E 

t>j_L>j 2)7 Ellj ^juLjl]| 3jL-4 2 y-A ^-EjJll I jl_a 4 »jjE <_3_IG3 
^ L jJklj JluJoJI 4-i_ t_uI jj 2)— 4 4_3_lE <—>j <7n tjEVI 2)— 4 

^j—^_><Jl j— uujlJI 2)~ 4 1 4 J 4—Jju?ej>- ^j_lEj CjVLuj L_£ 
4—JtJjL 4 _Ej-*_ 4 <—j jL_j C-t—tTu.4J J—p*V1 ^4-3 J—3J I 

.(t)JL_^ CjVLuv. 

: T *_^jEJii I crfjE j-4 

27.86546561 N< 39.44299365 E 


CjIjj! 4—SLE L_ 4 _C CuJG c-t tuljjJl 4 I—Cj-aj 4— 4 -JjE 3j— jj?bj 
CjI— LlT. 4—Lc Cu-jl^j ^_Eu_4J 1 2>JJ—<-2j^tl j—2)—^ 3jL?eu>JI 

4-3 luL 4_lj_> 2)~ 4 JCkj t_u 4_ 4JJui]| 4 Mill 4_3 jul 1 l_pLJL?ed 

<-u CjLEjJ 1_^J_4 j-_cEVI 2 )— 4 j-pLm JJuC. ^_3 jj-4 4-3 
. CjLjjGj ^1 Er. l—^jlE jJluj CjElj-pw Er. LIE mj 





y * ^ i/_&^ iyv 4_4jjgji jjGiii ^_<_u^o 


(Jj jl] 1^1 <»«~f CjL_j j_p>Jl IpBliB— <_u I j £_SjJU _ ljj 

4_ <_<_uI jj (jt -£ Bjj 4 b> 4 Lpl b>f- c 2 j_Gjj ClK—iG ji_j>. Sj—pc-iJI 
4 jjj?cB]I j 4 _jjjiB]I j_4Ij_*J £—ks j_1| jhs>jsu jG j 1 ^ j 3j-_ptGI 
. j j 4 L>. V I 4^jjj 3j I JL_A 4 < j*G I I (j-o I j L)^ ^ Gj 

1 ^G-pGI (jGw j—4 <—jIGI j-pGI GaL-G^I Bjl_ c. cip^jGeB—<_u I 

Lpj| j Jl_lj jj jUHj (jGjI jGJ I j j-^J] I (j-JjG|j cIjLjjGjJI '.jlG 

j—pL>j c . <—*-3j 1_G ^j^_5c_l!I j jIb <11 3_<_u_4L>JI 4 _GjJU (j —4 

4_J^ jJU (Jjjl Jj_*j 3 j-ptJ £-Gj 1L> jjGj ^IjG j-* 

jJl_ljj (V Bj—pej) Bj_4 jj V ^j^e-iil j. jlB<II j—4 4-«_^ll]l 

j lH 4-»_<_uL l]I 4_L>jJU j_4 CjlGlj_p. CjIGj £_4-?c- 4 (Jjl 4GI 

Lp-^J-^ *—Oj—JJ Gj-^l' 

LpitJjGJ CIjL^LlC. L^U CjJlJG) cIjIj— pe_3 c_<_<-uljj £_j3jJU 
j_jjj jj-j 4_jjpt». dslj.il —j 4 \ ts~)~< 4 (jG^JU jj_J VI B^LGjLs 

4_JbwjJU j c Lpj I 4 _l>.j] j_p«Jl 4jG lll4-U 4jJj.«_<-llII 4_ppJI 

j 4 jGGl £_Gjj 1 $BBjL*_ 4 dj 4 (jj. **• 41 J jlB <11 4 _j]LlII 

1 jIjJjj LpBtJjG JlGG Lilj *(j)jGbe_4 1 ^ <>»• < BjjGjG ^ * * 
4_j]LlII 4_JbwjJU jLI dlGlj_p. £_4J?e_4 J-G I j-Sb jjGj GiJ_ lll3 
4 Ij-p* Ij t 4 _}Jjjl] I 3j^_jj^>J I j-jS Gijj—(£j^_?eG I j jlaBi] 
B^LlGI 4_jBGBj LjJGw 3j— pepll j_4 4 _C.jJ3jJU dl—L ulII dj ^ lo I 

(^j^-ge-JI j 4 ju1 lxlII 4_JbwjJU L_^j| j 3^.t t ! 

c-<—<-uI jjJ I cj! 3jU (j '—j Bj^-lsc-l! I oLl-& jl _ tiortjl I Ll-& _ cj 

BJl^wIj (j 3 __4)J L^u 4 _J_lC. CjJlJwI CLu-p- 4_GwjJJ,| 

4-5ul—<-gj| 4_l>jJll (JJ -!l L^BcJjG tU B~4 JrGlc.j_<pe-^ (j—4 

J ^tes _i_uil 4 _Uj^lII kSLd\ (jy-£ ^J—3C_l!I j -jlaJH 

V Bj^-pe-JI jl—^ ^j^-ge-iil j (11 4ju1_l^JI 4_G.jJ>I j—« 1—^j| 

(J3 _IjV! j^jjGIJI L-LG* jA_u jlj (J7 _*pjJU ^j-t/1— G .U (jj-Jt 


Cj ^ Jl-C. j-^- GJj-G 4 B U; 4 Nj. J, ^ ^ 11 -y , ,,t I l.i At B 

CjL_uIj^ <ilj-p*^ 4_p_uljJll L^jGG-cIj 4_jj^Ij 4_pj_JI ^_^ljJll 

1 (jj 3fj ^_GLB_4 CjJl_c.Ij 1 4 _ BU. ^ t l ^ G \1 irt* <^ 

<—j lj LgG^^ I jj—1 1 j__4j 4 L^J Lljj < 3jj to 4 ljj I j Jj L^JLJGsBJ 

♦ tU MljVI ^<UjL_Bil J—L£2Jlj| j_4 ^_^lj_4 Bj^C. 4_Jj3^l 

(l^ c —(jl_<_ujJj^jI j^jL£2jl!I dsljjl 4 _Ls ^_GG|j 
j-jjGil ^TGL^UJJ er ii_ < _a]| ^uJlGII (_£jpe^>J! j j_4 Bj^u^ 


(^ \, A 4^jill) : j-jl rTij or 

28.0281933 N, 39.3522884 E 


Cj|j_pc_i Jjpj 4—;L 4 -^V I j lo i *11 ^Lc. ^_jjJU 4_<_ulj J dsj^p. 
j_4 4_lsl J CjIjGLS ^1_oI A_ clJSLtTG 4_ijp. BjJU_ 4 4_4-Jjj 

(j-l—<-u jTu-u-lLJ I j <_La_<_ujVI (j-l—t-u jTu-u-lLJ I jG^IjG Jl- lU JI jLjjj 
jj-J^I B^L-GdI 4_J_lBBj jVI 4 _JwjJ_ 4 5j_ptJ lL 2 _GjJ 4J-_pw V! 

4 uGj 4 —Lu I j 4_JL*_3tJ L_4-4 t Bj—L4_4 4_JjpeJ>. Cj Ij J 1 5 j^_G>Jt I 

4 jpj_<^G * 1 1 ^Lc. j_4_*J! j_4_Gj t4 Bio ULi 4 _jjjI j 

4p«l cjIjL^ 4_lub (JJ If- (J-pJj tXL«J ^_jj_4-U 4 J M( L-ul 

BjjL_Jl (—<—<_ulJj-ll £-!oL3_4 j—4 CjL-LlC. JlJwIj 4_JjptJV dsljjl 

jj_jVI B<il Gsl 4—GBBj L_^BJL>.jV CjI Lpj Bj— ptj j 4 

j_4jJ! jl lo 1 £_j_<_ujj * 1A ^l-^- < - u jJ^I (dlj 4j^-G>JU 

1 ^-^J Bj— pC_JI ^ If- j^JJ jjl—(_u ^4_<_uj^4 ^J—S I Jl_j Jl_^ jl£^ 

(jj. ?r Jl J— Jaiil j—^ 4 lxl«L>JI 4—LvjJ.1 ( jj — 11 1 4j. 4 f. Jj »j 

Bj—pej 4_jGw (jj— 1^. 4_jjpej>. CjIjJIj j-JU| l—ab CjJl4j_Gj 

jl j_4 <—<_j_B_lJI (J- 4 -GiJ c^j_<_uj , A 4 _^wJ-LII j Bj^Ju-tfS 4_4-J jj 

. 4_jJLu^ VI 1 ^ ♦ B ^ jLjVI 


^JLHJ » A ^3^0 i Cr^ ^^J- 4 ^*jj' ^J-^ 

(JjUl) (jl_E (jjGLBjIo (jl —j 4_jjpej>. CjIjJIj j^_lsL>.VI 

<— 3 I B . U.tl jl ^_jGG|j 4 4_jjJjJ I GG>J I c_< ljj I jjJ I 4 L4J Liw 

4 <«B*i ^(jj— Gil <—<j?c _i-Gjj 4 -L<-u-1<-G.4 4_*jjVI CjI—jujJII (jj_j 

j_4 j_jGw I c-^jjGLt-u I jJs j ^Y * 11 ^wLc. ^_jw4_i ^—GJLo ^Jlc. 

.J—p»^l £_>jJtl j_4 4_JjptJV CjIjjIj 1 j Y j 1 CjLjujJI 

L^j Ja-pejLcj j-jGwVl c^JjGB j_G>JI CjLjuj- 4 Ai^ jjj 

j__43 C« Ml clxpjJr" Mil) jlG^I ^_Ll3j ^ |A , \ 4_^wjJI) 

^4-^j Bj- p e -J I i—j—uj ljj (jj-^ GjjLBj ^_GG|j ^1 ^_)jJ,l j_4 

£_>jJtl cjL_B_lGj Ij_j_ju^ Y *) 1 ^l-^- cjLB_lLJI jl£^j 4 1 


jl_B 1 ]r> i'\ 


^_GG|j l^x 4 mi jGi^l < 


Y*n f Lc 


4l_(_4fcl_A IJl^>. 4_JjU 1 4-3 1 4 U4 Ml C<—4.4lj Y j1^4_3j (Jl_*_3jJ,l 

j-jjj^ jjl (Jl—JUjJU (J—4J (jj—£s CjLJI J_pJl 1— jLBj <—3 J Glo-lj 

4 )jJl*J I Cll 1 <n I t*» f I , ji> LGL) 1 LJJ Lljj I ^Jj—tHj I j_Jj3 l_Aj— ljjlS J 

I j_4> (jj_j jj_^j 1— 4 JJJ 4j— a^L>-VI dsj—^iBj 4_jjjstJI (J * a) 

Jj_*_4-^ j_Jjj£” jjl (Jl— *_3jJl I (jj-j (Jl—G JlG^ 4-JS- 4^>tl j—4 4 (jj— G 

^_^jJll 4 3M jU (JJ— 1^- (J Jpj 1-4-4 (J-4jl _ (_U^I (J_4jJ| 4 BjUl _}L^>. 

(jjAc. 4_4^GwL_jj 4 >Jl_A (J_4jJI 4_B_lG JGL 4 B Bl 1—4-34_4_4 jJjI_GGj 


(jA ,A 4j>».jJil) JA9- 4 

27.4320695 N‘ 39.38414562 E 

4_<_ll 4-B»J 4_jjpej>. BlJl 1 ^-lLc. Jl^J—G Bj— peJ <—<_<_uljj j_4 4 _*_Bj 

. jlG (_jLJgc 

4 ^ //,jj | ^^4^ : Y *_11 ^jJGJl ^-Jj-C 

, a 4_j>wJ-U i ^ *( w ^ ^ < ^yi 

27.4198991 N‘ 39.39717763 E 

c^j_Sjil jj ljj Bl GajJI (_y±. jlLs j—4 1 lj j-3 ^_3jll I j 4> ^__Bj 

j|jL_d 4_^Ll^ 4_Jj (jl_Gj ( J7 _G^UI (jj—£ 4_Jlpt£. (jjJLl 4_JLc. 

J_SJ_3J 4jll 4-jjqJbt 1 ^ C^J—*J ^Jj 4_JjptJ>JI CjljjVI 

4_p-jiJ_p>Jl 4_>-l_4_u_4-l-I 4 jJjA—4_JI 4_J^JI 4 1 jGiC. I ^—4 j_JjjJ| 
jl_Lail j—4 4_4^1 4_JjLLaIL4 J— l^Gw| CjJlAj_G ^Y * ) 1 c. 

1—^j| j— (jj_G—<_uJ ^_ljuoI ^^ps^l —LJJ (JJ— G. 1 ^j4 jGic BJGI 4-4 

1 ^Bj < Jl-G'Q] B 1 /^B a CjLljjIjJ (jjJI ^lGL>ij j jl_4_ujV -ij-*B 

1_B_4 4-JLab (__j lr. jJL G (J-p-1 j ^ < <i 4 jj _ 1 _ 4 ^ ^ I j _ a 

C-Jbc i_uj 4_jjpej>. dsljjlj j— jL^I 4—l^Liw C-<—*-4->- 4_JjG 

(jjj—£ 4 Cj1—jjGj j J—GGwl f ( jjj 4£_jl jJU Jl_jJu>«j jL^ptJ 

(Melanoides tuberculata jjjJG ^Iji 4 j^JI 

j—4 ^ GI jj, ljj G B j_ulGj3 4 t/> G» Bj_pe_J I C-^ljJ -i I lA_G-4 I 

Bj—JJL llD <—31—3LJj_ 4 dlj BjvJ 4^1 , A 4_^VjJLII (Jl 4_3 j <—j ljj I JjJI 

4_Gi£b L_^GeJjGj CjI _Lp. £_jjJ Bjjl—JI <—j _(_cj|jjj| 4 >Jl_ 

4_^J*J, c_j_<_uljjJI j—4 Llsl—Lp. Cj-jGjj 4j-G>JU jjp^l B 4 l_Gsl 
C.<_*-L) 4 1 ^ mi 1 4-G <— )1 GiBeJ.1 4_^^Lc.j L^Il LJJ I J Jij <— )LJ_uJI 

4_jjpej>. Blj| p 0 * 3 jj_G>.I Y * * j_4 jLGl (—>LLuJI 4JLu^2_>. 

^_jj 4 —JlBj J Jl_UJ 4(^1 , A 4-^w jJl] I j £_j3jJ, I ^_>. I J_1 j—4 Cj—* jj 
j-^IBj Cj—p. GJ-G Bj—pe-ill jl JLG 4 I (jy—^> j-GG^Vl 

(Jjl—II (jl El 4 ^_lj—G C—j —ljj I jjj 4_jjjstBilj 4>j—3G 4 4J4f- (jj—^ 

jj _1 j_4 Bj—j_G j|jL_c.l C-4 G^wjij 4 (jj_ a (jj_II jj_UI 4 _jJLBBjj 

4—3jJ ljj l_3 4_G2 Jlj 4 __3 j jj 4 _jjjseGIIj CjjG G Jl^ Bj— p e- i ll jl J—^ 

4j—GG.^1 (Jj-^- (jj—BJI (jj— 4> 4_jjpej>JI CjIjjVI ^ 4 —4>lj 4tUj <n) 
(Jj^p=j>Jl j 4_uGB (jj-G (JjG UBl VI 1_4 >JJlC 4_Jj ^_4j 

4_pwl_j jj-Lailj ‘ jj I Bj 111 <—>j-Lt-u G <—lJ j_<iG 3.U /jV| ^jJlGJI 
4 1—4j 4 c. Bjj_pJI 4_JG. j|j_llj miVI jjljuj B|j_ iil p<_La 

j!J—4 4 _JJjJlTC_4 (jj— Jj 4 >Jl_A Ij B<tl 4_pwG jLjT 4 JL 3 jj—4 L 4 - 3 JJ 

. 4_ji I 4 <Bi! I 4_p. LlI I (jjS (_j "i 1 Li 4 1 j 1_B_4 X J ( IS>"( 


4_pU.Vj (Jl- LJJ jij^ll 


■ jLjT (jr^ jjpl (^ppt^JI 

. |jj-p=_4 ^-£jJll (jj. Jl Bjj_*JL! 


(^1 ,A ^jill) :YV_ 

28.111277777 N‘ 39.43530555 E 

BJlGGG Bj—aUB Bj— peJ c_ j—<_ ul jj 4_J jLLaB_4 ^GT 4—3 J-J-G j_4 
Jl^J CjLcI < 4^>II 4_GlBBe_4 (_yj JjG (jj-JLc. L^J jGlC (JV—4> (J^—G 


jLjT j—4 I jj_4-l jj , 


(jGGjj 4_JjpeBiG < 


j_jj jj-J 4J—p-Vlj (_^|B <«H (J1_4 JJl 2JI (jl_Jjp=L>Jl j-J II 

4_cj_4-?e-4 (j_uG_*3 L^_ii 4jJja_ 4_uil 4_p-jij_pGl 4 j^L_lllII 4-Lui) 
4_jBGj j <^l_Lc.j j—p-VI ^uJlGJI (Jj^pej>J lj »11 j_4 CjIjJI 

(J-pe_LjjJ jjp- 4^V0_^ 1 ^_^jJ,Lj l_ 4 ^j BjLpt^Jl (_£j_3 jl Jl^.1 

4j—G>JLl j j_j VI B^l—G dI 4—jB_4iB_i 1 ^Ijl^a-Bl 4—L4 CjI—L p.j ^ lo a 4 

j—4 J—lG>- (Bjjl—J 4 —j—lJjj) Bj—GLj_4 4—<—ljjIjjJI I j —Jb jJL*J 
l—G>G JJl-G 4j^p=j>. 4_sljj ( ^ ) j—4 jJGlj 4_jptjw (GjIjJI 
. jjwl_ ljj iL ^ (jj— Lc. <— j-jIa—< iG cjI_B lBe_4 

:4-p>*ji^_u>JI Ll4jl«-U 4j^jjluJ 1 1 jtJj-4 

28.139851 N, 39.460081 E 

CjI_uIjlj^VI 4_Gj j_pe_<_G jLGBG<_uV ^_^jJ,l ^ lr. cGj_^jJLjj 

4_p.jij_pj| 4 jv 1 t_u_4_U 4 j^jji_ljjJI 4 m^II l_^_) L_(Bjjj j| jj _ljj 

.j—GI j^VI j_4 £_j3jJ,I j-JG GGlj ^_jj—<_u (J-p*lj ^-«-u-4 jj-p- 
Bjjl—Jl 4_4 G|j 4_4JJGJ! 4Gpu citp j—4 4 _jIjlLI ^-$-4 ^_£jXIj 
jjj— 4 L^Jl4 CjJ jjp 4_I J31 4_ 4 JJ Gj—pe_JI 4_j—ljj I jj 1 (jjGJI 

Bj— pe_J I j I J_J^5 JubJ—GJ l—^J jGj 4 1—L31 (JIGlLvjw^J Bj— pe_J I 

^_^j_4 4 — J T (JJ—Lc. (JjG 4—j — ljj IjjJ I j—4 4 _CjBB_ 4 4 BlBBe-4 ^1 J— 3 lj 

j-^i (jj—A j 4 4^4 jjGwVI (jj_A Bj—p ^Gj (J_u_jj1_GGJI j B »4 

j < (i 4 4->- J Sj 4_3 LG] I 4 1 1 14 (jl < “JI J ^ 11 j j—4 j IGI 

♦ ji— ljjj B -lo- lLl II J jLjT j—4 £-J3 jJU V-^J ^1—*-) (p-L! 

:YA_n ^aJJI jAs- 4 

27.43367899 N‘ 39.37844885 E 

4_pG I 4_p^L 4 _ljj3 Bj— ptJ j_4 4 _jllG». 1 —uj 4je_i_<_u j_4 jjz-xj 
^_GdIj j— p. LpiBji_4^ Bjl_5Ej>«il 4GLG 4JG j gk 44-pjBpJl 

CjJs>- Ij . ^ jl_L<_o 1 j jj^ 1-4^4^ j_pLv |j ^ j 1 jlBjI Bl jj Ip] i p] LtJs I 
♦ 4 —(_ljj ljj 4 pj j—G>J.I jj_jVI B 4 LGI 4_GBBj 1 ^Ijl^a-Bl CjI—L p. 





4 > Iji ~>» I 3 c 

4_juoL>- 4_LuJI <J 


4 J 0 1^ t f3 I lJ—4& I i^j 1 C. ^—lxlI I 1J—& ^^—lo (J 

3 AK") l-£j—ljuj i 3~ i n a 1 ^jlf. CjLj^I 
Ju (Jl_p* 3 CjL_43jJL*j 3 ^j_C. 4_3kil1 


4_ojJij| ( j— 4 CjI—Li£. £_3jj 4—$jJl3JI CjI j— t re_ J I <jj_£j 

^IjGfclLj-jjV Cjl «j3m ^LjJfcJ L_4^ 4^1— 4 JJ 

1 —AjIjlC .1 (j\ £—4 er LL_ca]| ^jJl_3JI ^j^j3ej>J| j. <^»l| jLJ| 

Vo_ ) ”1 nj 3>fl Qj SLj jl_^j i4_bli£Li! 4 _LJl3 

tf11 »11 i_a i 4^—11_\ ^i 1 < <<llq yv^ 

4 Uj_3 £_J3|j_ 4_> 3j—J_t£" CjL_C.J_$_?e_43 t 3 <^X~ (— 3j 4 4(4 J^ l_ujV! 

4_jjI£Lo1j 4 < 3 ^ a 4_J.il c ( < j3rJlj 4i_JJ_U ^j — 4 
1 1 jii jgf. (J-J^ £-j3j- 4J ^ Ij. I 4 3lo < ^ cJ ^ ^c. I 

/«o »11 ^ 1_j I JI ^ a ^ i <i^Jt I I C—& VI SII Cx_JL>.j 

■Aj 3 <11 £-J3j-« Lt-^" (J- 4 -*-^ j. juajjalj 4tU ( ^j_j?cj>JI 

V V_ ) 'A 4j) 3<ll ^_!I 3j. j <<o4 3jl_jjj 'A_^ "A 

o-* l£>^^ J-^ 6 -^ 'j—o' L^ 1 —^ o - 4 

Jlj>. (jj-J| (j—(J— <4JL ^ <J—♦ 3j—uSJI (J1 

jj 3 <11 £_j 3j 1 jii joe. J_J>* ^ *A, Y £_j3j-^j 

^_<C(-<-u./Q (^ < j 3 n ^j— 4 1 sej L 41 (j I j jjs&_j_<_u Jl 1 _^ "A 

CjI—LlC. ^J-jI^iJ l j ) -A JljVj t<d£ JlJLo j—l^Ljw I ^j_C. <_3_<fu£JIj 
3^1 —CjI 4_j_L33j 1 CjL-LlT.j 

4 3 < f \l . 3" ,,, ^ CjL_?cjI ^1 1 _Jl j* J 3 AI ^jj_jVl 

♦^—jj. tf < 1 1 i J &> ^ l? - ^ 

3jL>oJI ljuJlujJ 4j j->^ 

<—jjL^>iJ 4_j^jji _i_aJI 4_p».I 4 jvI_lxJU 4-Lufc J}_j^3 I 

jlj—ll ^j—3 3j-jJJ,! jLO-^V 3 jL_5ej>JI c_<j j—J uj ^ lr. 


3! 1 _n 


3jl ^ O -4 ij 1 ^ ^ JU-*3_4 _uIj 


jl j—A-^L 


3jl_4 l^jj-Jgj J_jjI j£JI CjI 3 1 to ^ ^ :(y\-3L£jjs j-jjl3^JI 

Bj—jj^j j ( V j ^ V_ ) 'A jj_3_JI ^j—jj^c £_j3j^j lA_ji_l>JI 

(jj-IjJl— 4-C.l J)lj _4 (j—c 4 jT L3 jL_<_u 

4_^j 1 tfuILc ^1 j c 4 J^LJI 4 >Jl_^j CjJlAj imJ - V ♦ — ^ *A nj 3 (!I 

£—ksj-A j 4 3j)j_j>Jl 4 _jjL3Il4 4_^jJl^ CjIj—jj?cj 

. 4_*_iLZLc CjL3_lLj JJUt33 3.ij^>J! 4_L<.cl>- 1 _ ^ A n j 3 JI 

^jJLc ^ V_^ *A jj_3_JI ^j-jj^c. j-3jl £_la-3 

l—A^I Jlc. I <c«_il£j c-uj—JuTJI 4— .i Lg-xJ 3j—jjLLtfD CjLc^Lc. 1 ^ 

3jL« c_<_ j l?ejJI uil j_A j—4^! ^-^J.1 44 _^Ij£JI 4_ LlL s 


4 3UUI 4 ? Jl^J ^L«_ujVI 1 a OlJ-JVj | Jl_A 
4 j < a A CjjLBj (jj-ij 14 LlLujI j-tliaii] 4jJliJlj 4_«.u.^L>JI 

(J-j!jj3j tU MijVl ^<uJL_3il ^j^j?cj>JI J CjIjJI 4—C.LLl^ 

£j\ _i-aj'Jl ( J^-LJU ( j— 4 3jL_JjLC CjIj—( jL_ll 4_JJj?tlII 

.^_<_uj| ^l—Laj (jy-^£- 4_3laJJU jj 

jl! 3j-L^ J JlX. ^j-C. CjI—LjJLlJIJ Nj 3 Jl ^_<_cl43 < 3 ^ 

f< lor.j Jj 3 <11 Jl^ j— JjI ^LJuT^Ij 4_L<wbVI 4 _*JLj 

(V ' ) jJ^I 4—c.J jJJI CjIj— pc_JI I-AJl-C. 

JlC.1 i_aj <__3J) > <1 3^J>I (jj-j^/l 3^1 CjI 4_j_u£Li L^JtjjGi 4 Mf. 

4_JLJI ^l_<.u.1I cjVJL«.uj j3 4 /d 3U; n 11 ^J_j^2il 4_bj_*_« 

: 4_jL>-| 4_jvlrtj 

4_^jJl 3JI cj|j—pe_JI (J^_3 lj (jj-Jc- jLjVI _Jj_4 3jJl£” i , <iLc— ^ 

s t ^ < j_U»j 

^j-tTaj 4_jjLjILo (jr~^ < '-‘2-l3JcJ I c-<_<-uljjJI ^J-A— V 

j-jjGj 4_j_uL>. CjIj—jJlj £—4 ^L_jl^ Cjl. jJljv L_^j|j| CjIj—jj?c_JI 

S4_j^_5elJ| ^J_4j| <_3JbJe_« 

^j-jj. i<~t *II ^j-J| Ljjj_3j 4 3U(U ^-jLIj £—la->. <—<_<■ tC3 ^jl ^j-SL^j 
/ ^—i_ujl tU jl 1 <4*4-3il 

jLjVI J_^.|j_« <_j2_Jbie_43 (J-Lljjj 4tC«_JJu>Jl ^j^j?cj>JI j 
CjIj^I lUL_ujI Ijl^J L_^1>LjJw| ^ \c. 4_^jJl3JI CjIj—jj?c_JLj 

LJoLujI I j—ifui Lj «Ja_ ^_>Jl_3J! ^j^_5cj>JI j _juajJl 

^J_JSEJ>JI J II Cj|j—ptJ Cjl. jl£j ^ 1 3 jAj 

c_<_t_uIJjJI £j<-i 1 4 3 ♦ J 11 Jl^. 4_1^LLo 4_<^j Jl^ ^13 ,,,!l 

^ Cj|j__t5e_JI 441 AVI ( J^UlL_4_uI L_«l 4dUjJ L_*_lj jU^Ij 
c<_i— 4 _uG 3 U, ,,,<]& L^jL(_l>. ^.Ic. 

Cjl^_trt_JI CjI^—J-<J-CJ jLjVI f( lo jAj 1 ^jlr. ^jl—4_ajV! jlj_3l4_4_ul 

(J-4J t jLjjLTtlJlj jLLa^oVI BjLjj C-.4-l_4.4Jj (J-4J-JJJ L_4 ^JJl^ 

4 4_^j_3ILo jLj I 3jl-C ^ lr. jjJljJI ^L_*JI I Ji—^i 4 i_u_ujJI 

Cj—jjtj I jlj>. 4 4^jC jIj— jjt_JI c.4_il£' ^J—a ScJLJJ c_4_i_4-u 1 <3 

c*_ i G ^ j. r'ii 111 t . .< | _ ua C\ -v l_ 4 jJ | 1 ^ w ^ 

C-4_ll£' j| S3JjJl_ 3C_43 ^ ^.Luu^il -ilj—4 ^ lc. Jj < ^4 11 4_ul£Lol 

Scii_!3 a Ijj 1 IlJ l_J_A 




(^ 4SLL4.I ^ (cK^^"- 5 ) £3j-^ 

(^^rMurt)uL-j^j> 


i 4£jl LcJplS £ £jLUl 4Jb|jU£ i (^JLaUJI 1j*-lu i ( j^lu^ (j^ASu i ^^JLu t, rtj *v i J^LJj OJJj-4 ^_ljI_ 4 
1 W JLDd_tC 1 JU-^JI t ^LojlJ t J^tlSLjL^ 4l>uJl>> i iJ^ujj*$ Lhf>^ * ^J>5all ' XJJ-U ijr uj\£> 

.jt£j 4Jbl JLlC : (j-cLLa-4 ^jJLc i L-d-j-LaJLl! JLlC i J^wi t I JLlC 


3 Jl-lAjJI 


^Lutil ^\ 


3^. !j _ s 3 jic 1 < <i <a II 


4_4^uL4 


(j_a 4_J_iC i^ * 4 Jl_C £—usjj <jLjVI j_ if ( J7 _lc j^_jllajilj 

0-^*0 | d-iL-LiC ^j— 4 1—4-L^tjuoLaj CjLjjJwjJI djL_3l3e_a 

( j—jjJuj £_j3j 1I < jr _3 L_Ajj^ JL_3U L^itJjG 4_3j^*_aj <4__<_ulj Jl!I 

1 ^3 < nljjij 1 IjJlUol II 1 ^ ») (JL_<_ujlj <. 1 ^4Luojl 

. 4_lsL>. 4_I_ulj^ 

t—j^LJa ^j—' 0 4—!b ' 3 j—g <JjV <jL_<_uj^ J-^jtiL dJjl—tlj 

^I_L_5LJ 1_ <3^ ( < J fl < 1 11 1 G C I 4 I ( „T 3Jl_ 1 G Ij l_^5>- 4 * G !_>• 

(jLii> jLGj : jj-^jJI £-3j 1L> jl)i 

4_*_cL?e_l 4_J^rt_JI L_l>.jJ^jj>J| ^ < n4 ( j— 4 JJ ^ J 

^ ««4 ^LaIj^jI jj_3^Jl!Ij *3Jlj?&j JuC. dill I 

^^dsLjjJL ^ J7 _lL3jJI cjIjJLIIj 4j>.Lj _i_all 4__cL*J! 4 *m^ILj ^LcVI 

<L )1 GC.\ l j r JZ (j|j_jll ijr ^ ^j^jcjLs ») JJ_ U2 j—II 


jJajil {j£. 3juj 

(J3 _^ 4_blj^ ^__L«L?e^3 (j\-uujj£ 

4^>.jJL!I ^ V* * * ^)— 4 1 1)^1 (__j L^U ^J-?r i a ^_!L*il 

CrW) C7-^ J J ^3"ILi 1 ^ j ( IV , ) 


» UjJ-^lj < 




LJ.tYMr i\• *v 


J n! ^ dt\l / ,.l 4_^l!i^ 4-3 jL«.uJI ^_jlHl!l (JjGj ^ jUtl 
Jl-uuoj 4_J^?e_JI CjV j_^Lll 4_ju^Liw jll <>Ji_^j j^_5e_JI 

(j7 _£ 4_3 _iI _i_u 4_Jj| (J7 _lc. 4 _jjuojGJI <?j_A JuTt-t-uJj tdJlo mi^I 

1 4_t_L>. :4_3 _iL_<_u ^Ij_c.I < SI,J c__<_j_3_lL!! ^LJjI 

^c_jjLj c 3 .(KM1057) ^jL*1I jjGwj (JE0004) 

4—(_<_u 0 * * * 00* * IXuug £j—i i_LA IJL-us VI l^^ 1 ^L»—tluV I 

^ J^l_jll (J-J-0 4 _jjLul^3 4J_<_u T * * * —V 0 ♦ * ) (j^l 4 _jjLul^ 

fj- 2 LtSH 6-^ *((^ * ^ ^ ^ * Ojj-^lj 

Jjl_jU_4 cjLjjJwjJI cjI_3Jl3c_c «_Lsl_^ 

(Jij-Lsj 4_3Jdic_c 4 lo I J {j-ilxJb (jy-^C- iSj^ £ '— 1 ' Cr^- 

. d 3 Jq 3t ^ 


u- 4 ^'iJ lr. ^ul_i_uI 43_i_u ^_>Ijl4I J_qjl!I _i_u! 

"(->. 1 4'tG Jj?e—(_u ^jl —ujjSi j)j.—5eJ 4_J^e_JI J—uoVl 

t< sIjk JM_G ( j c V* * * ^ lr. j_)j^Lo 

j. J t<tl (jl—<-oj^ —>. ^ lr. ^—^1 jll 0*4—A c_<—If-1 ^ lr. ^ "ic. 

I_ol d ts*> VI J 1_JJ /j_ G (__} IJ lS> I diiXJt^ _ UJ 1_ G^ ’ ^ G ^ $ JLul_i_uj 

l_ojl^ 3—i_ulj I—I jl—»<^>ll jj^>JI ^ Ic. 3j—t3i3JU L_^olj^lj 

fX*)X ^.L_c L_^Laif J_<jjl1I 

_ G 3 J _J_t£" |j|j_cl G Mljt C__<_J 3 T( II (_JI_3E_4 _ 1_U( I j 

^Jl—^cVI JU^3—(_uV i^—oljGilj c^Ij—<-^V l ^j_jIjj 
CjL-Lic ^ * OV ^jL*ll i 4_<-L>. 4_3 jL*_o]| 

(_3j— is {JLqjG-i.u lj 1 L_^_lS ^_^ljll «J 4 _^jl 1 1 ^(-q 
£_u-4 J—^ I_4^ 4 3 j4J CjI_LlC 4_juj _i_uJI ( < j3T<II 

* Y * ) Y Ujj—^Tj J~ol—G j Lilj3—(_U I ^JL^—iiaJ 

^_jJU ^c_jjQ]| ( j— c. jl_jjl>. —LI (^-j) 

3j^£<_<_ull J_jllaJil 4_(_uljJj I_ c-JlIs CjI_1_j_lJI (J_jJl><jj 

jl — Ujiil c^Ij — 4 — i_a_ujJI ^lj — i^l jj )— C 

cjUj^j ^L33_^V dU3j Strombus fasciatus 

<_uj_a I (j,—Oj 1—4-uIjjj L^]>l3 ^Ij3 dj 1 jUr- ^j—c. 

^1 ill ^ Ic |j^_Ls I CJ C^l J & £__$J>iJ td >l£ 


dr- 3 


d 4_ol_<_uJI 


(IV , ^ 4_^>.jJL!I CjL-lxC £_^jj 4 _j^1j j1_lo>Ljj 

(-^Ijlju^VI (J—G 4_ajIj ) V 4_L-C ( jr _3 CjI u3n (j-jjGil ^j^j>.| 

^—isllLo ^ < djj jllJ CjL-Lu jj, _c 4_3l33e_« ^1 j_Jj 

#= 

^c_jj QU Cj 1—LlC C - <_jl£j t Cj 1 t? j lo 11 

c^l I CjL3i3e_4 p ^-uu X * XY * ^_5e_5cJ CjI_3_jC. ^J-3^ 

1^3 t «ilj4J CjLjjj>.jJ| ^_x4Lse_« J_Jdel] t j—3j>JI ^_L>l_3_c 

(J7 _£ I ^33L^_HjjL*jj 4_d d-<—uLc j^jlJI ^LjII 4_£j^*_«j 
‘.4_JJJl>J| C^l JLjL^VI djj—LlC i-Gaj| tdcJL^JJ J-_jI-C 



(^Y * )X/\ 1 X 1 ^ 3L-4j3 jjj>*. (^ ) pjG- P 1 .3- ^ “ ((jpjjp-u-i) 


Ip Ip jj_jvj 3j-* 3j-Jv' 3^1—^ <>~->tj (j? _JL>JI «dH 

£-31j_g 4_*_<.uJ ( jr 3 j—3>«JI 3j-pJ ‘ 1 3lL>g jjLjjivj CjL_gi3e_g 
4_iLcv) 3p>_g Ip-Lc 3 ^_ n\ llLo—ljj £_Jb 4_c.j_gpJ,l j J_A 3—4 

(VA 4_j1_Lv j j-Jig 3_g 3j—Li <-31d_<-^l J-JJ (AVBpLpj A A 
4 _jLl>*j <nn 4 _i1_l2w j lx ->-ij j-h-a ^j_c. tg^g <■< 3 p 3''—*p1jj 
tOAoA 4pLcv) <-31jL_i^V1 jLjj 3 — 4 pIj-x^sI 4_jVLij ((0A1Y 
3-4 — l_LtiI LjLjj ^pp ijr lc. jJ .kp (OA * ' 4_il_L>. 1 0AA Y4_jLl». 
(j—ijuai 1 £_3ji, 11 Jp j— Gp Ij ( IV , Y 4_jv jl] I ) I 3—^ 

J j—A ^g_£ljJ 3—131 J-t—ia Jl3 (j\£ ^jl <-3j—pVj dGbjJI 

.(j\SC J 1_AJUU jl (-31 J_(^2^1 

G_pvLjJ 1 Gpu jjj— g ^ If. 3-^-i dlpj-G>«J 1 3—4 dr'—pj 

d, 43 Lv ^JLc. A A 4_jLjvj VA 4_iLl>. £_Bj Cppv CjljpjLjj 
GpLcvj AVGpLcv L_g 1 t|<uJ Bll J^l <»<ll Jj L> ^ If. jLJilg 
4_3 Lv ^ 1^ 5j_ clLuo ^jjl-BJI 3 2, ‘i_<-31 1 ^ ^ 3 I—*-33 0 A 0 A 

4_Gpv1j ^ ~vI jjJ t ^gj-A_3 J^l 1 a 1 JL-A 3 I j ^ lo 1 jl g^yial Adi 

Cjl3lj_p>JI CjLGlitg <_p1jj ^_£1jG Jlju (_p3U1 < jr 3 GpjjpJI 

* L_4bLLpj Gppe-JI 

Cd^S 3—4J 4__gjj3 4pjj 4_plj OAOA 4pl_L>. 3^ <<)Lj 
3—j-c. ^ ^ 3 jj 3 ^ j^< o^i y j o“in 4 ii_L>. 

^_JI jwt—tTuJ La-4 11 CjL_dL?c_c t4 * j j lo 11 

CjL^iwjJI CjL_diit_c 3_^> C^—il^ 4_pwl_(J! oA—& 4_jjd £j\ 

J^JLI Cj-^\£ ^L_l4 jj. Io ^ lr. 3 j^ / «jJj 1 ^jlr. 

.^jVI ( j-a 4-ijbJ 

j^jla ^L-ojjLs CjLjjdwjJI CjL_ dlit_4 l j r -A 3M_i 3 J^_c. : VA 4_il_L>. 

^ lr. ^__Sj_l! 1 _j 3 j^_ILc_4 j1_ILo| 3j_ulC. 1_c_3_uj 

^ C<-^jp». 4 i_\—3J I 3^ 1—<-oi I 3J (jy-Lc -iLJiJLo 4_lj_4l) 

3i lju I ^ *'v uA 4? 11 3^ 1 <i<l I JLj>- d< »lo 4^ 0 1 J11 j^y—i IJ_L>J I 

, 0 4_ljia jj 4 ^3~d 1 4_^L>. i-<-*-uj 

JJl_C. 3j (p-iV , Y 4_^.jAj!) 3 jJl_?c_l1I 4_u!jJI 4>j—A (.t^ 1 nj-) 

jLLajtJI c^Ijl-l^I ( j-a CjL_ 3Jbc_lI i__<_lc.I j U.3tl « 4 _LlC. YA 
. Cj Lj-c J 3 < Ioj 11 ^j — 4 4_IjLa j|jL_c|j 

C-<-ucS 33 Y * J (J 1 ^r. Ujj I 4_J_! 3 :AA 4pl_L>. 

3j_Laj la3 ^ 3 4 1^13-11 < d , ,,*\ ^^LsL_diJI 4 _^Lv. ^ 


Cjl_3_p. JlJwV 3^ 3_^I J-&J CjL3I3cJ.Li 4_jl_ut]|j 

j> 

4_«Lc 3j 1 i 4-C.j^<-a-i L_^jLii3e_fl 3^3^ < - u - c O -4 

CjL_3I3c^3 jL_j33w| ^_j 4—i_a_ujJI £_j3jJU j— U3 lie. (j3 _Lc. 

^ 3UI ji_ JLjUS O -4 (1) _i_uV 4 _jLlju I_^3)/ 

3_4^I]! ^ Jl3c 3_i_uJ 1_cj Jl_3jJ,1^ j _l^LulIIj 

3 ^ 1 “jj i ‘ ^ " s 3 ^_luSLlI I t^> 1311 l 3 j >. 

^al£jj ji_ojJI ^__3 jj dji 3 tUII 4_Jj| 4_4^L_4 _cj ^ lr. 4 l^»4L>JLl 

4 ^43 -3w | 1 ^jLuj 1 —t-^Vl 

3—.cjL_3JL?tXI 4 jUf. o 3 j^ Jl cj! 3 1 loll ^ jr _£ 

jJL cr-^i t-uY *XY * 3 _<_uL3_4 U311 4 3j. 

JI J__4 3^ 1 ^ < 43 3^ d )“ 4 C-<p*J*isIL_<_4J 1 4 ^ I <1 0 1 ^ 3 <af- 3j. J » ■‘■rO 

; 1-L_^JLJL>dj 1-^y( <<r<jl ^ 

O -4 4_3jj*laJI 4> J^-4-i j I 3j 3_>. c 4 ^ L<3 \_^ 4 LlC- 

4 jL3_lLs 3 3w| Juj 4 jLUl3c_43 3 <^:a 4 3 ^t>. c__< lxl>. JJ 5e_43 

_<-^V! 3—4 34 IJ_B CjI _Lpl 1 _<>(jl d4_*3j a 41_ AJlj^juj 

1 ^IlS^Lc. 4 A_£j^*_43j 1 ^3cjjQ] U 3 II 3 — 4 4j JjLt_43 p *»- 3 f lj 

1 (>(J I tl 4 *3j a 41£"Jj) 1 hjjj[£/4 4^>3-TeJU 1 1 CjI 3 j UIL 


4 1_U 3^J J pdc-lLl 1 ^LlUiI] jl k*JI J Ltf^l 3— 4 _I-tC. 

^j-4jM^—>/( j^>3^e-11 1—^ljp-1 Cp—j^jdj 1 

3-4^I 4)Jl_A CjLd-utJI 4 3j,j.t-s 3_^_juajj 4 3-4—4-uj-A 

^ ^ 11 3— 4 J ‘ I j- 43 -l^. 1 ^-LlL>«jj Cj 1 Lpi I ^c _jj G 4 I Lus I 3_C 

^_4j_ujJI ^_43L3pil Lilia ^1 fc»3 4 ! 4 4a_jJ1_c. cjLd-pi 

3^_^ 'tC. ^p-jl ]r\ <II 3-3^0j CjI <J»II ^c_jjGJ 

C__<_(_uljjJI Cj\ _3 11*> (_3_lndc_43 3—-4 CjI _Lp. Cjj_^3 ‘(J3_IL>J I 

4 J < ♦ 11 _L 2 L 2 II 3*4_4_u I 3—4^9 ^ <t ‘ l ^ ^ 3-4 4 _ lG _J I 

J <3_C 4 1 3j <^>JU 3^1 usVLj 1 ^ieJjGi CjI 3 iUII 

3—3£” Cj 1 Lpi I GajI c.<_»3jj 4 1 ^ 4 ^ 1^3 ^y_jiI Cj 1 4?jUII 

4__4_u 3 *43 L^IL>«j 3_4sj CjL_3Jl3c_ 41 i_<_<.uI jj 34 c. 3—4 

CLOJ—LjUJ tl4_4 Jjj J—3>J! CjL_*_)J-4 C-<—^_3 4 1 ^33-4 

♦ 3—4-*il 3__4 s ^L_^3jVI i_a_ ftj 

^Lc 4 34_)U3v 

CjL_ 3JbcJU 3_45 4 _u 3 Y* 4_C.j_^j?eJU 4?j_4) ^_GG 

3 —4 p-j|^—I 3—4j3La 3 —4 1 — 1 _U 

4 ? Jl_^j jGLc (t_jV , ^ 4_^wj-Ulj jLGj 

3-C- a ^ * 43l_4.4i.gj (__y lr. Jl?t <«g 4_il^p>. ^y lr. 4_pwl_Ll! 


^3 4_oI lJ—lI ! 31 4f-Vl 31 3~ 4 3j3w I ^_3Ij_4j 3—4 cijGLp. ^-3 jj 

IJ_4b ^y_ll >L_J3 t"< 4^. lo 1 lA_£ 4 u^m ^ i (iI 

CjLjj3»jJ| CjI 31-re-a jj 3—4 j^Lse^4 4_j^>Lj jLjIoJ ^j~-^>- 
3—4 (j^j —Gil —II ^ If. 1 — &j ->-1 «3 1-^3—(-cjIjg! 

3 ^4_l3j _tliil 4 _jL o«.^4 jL o*. 

4_)1_L>. ^_jJL>- 3—' 0 4_ujJl]I 4_pwL(iG 31_4jJI 4-3-3 J Jl 3 4?l_pa 

L? ^ * ‘'13 >t. 4^ ' c_jj_L5tj ^4 _uj3>J3 ^GjjjJlII 

^y3^—Gil ^J1 g <3ill ^l^ 1 ^—^ L?—^ (^1 4 nij 4—j_ij-iiI 

3 I jpslpe-l^ £ '—0 lx A cLa pjdj 4 4 i_u3j ^__jJl>JG 

^__g VI cjj 4 Ljj 4 jlj-i-Ls 4i£! tlLg c_< i_ull—^3_3j 4 .Ge-Gs 

1 4__iLlgj ^y_Aj ^ J? _!L>JI 4 *_<3>a (jj— lj _<-^il ^-J>*ljd 

(—3_lUdeJj 4 1_4_j^?e_JI CjI_j^j>.jJI j _jl£dJ 1_33- 1_ _ 

1 L^cIjjIj I 3_« ^__pslpeJU 4 ?Jl_A CjLGJLtc-c 

3_g <-j Ij—uo I j I 3^-ij 4 3 U<Uj c3Ijl-<-^V| ^ j7 _jIjj j-_3l 

^ lr. 1 ^ <>hm 4_iillGtg ^1 j_ 1 ^,.3 CjI—jjJwj-H CjI _iilitg jl—ILi 

31—4j 1c. 4—cLol 4—g^ljGo 3j—>-^3 ^—d]l 3^1—4-uiI 

1 C. jj 4 iillLre-fl CjI Lp. Cjj Gjn- I J 3 a 4 3-^1 ^il ^ -jJL^ ^ 

t4_4ailGeJU c_4_G_l 1]| ^_slj_g 3 —' 0 4 Lp. W 1 JlC. ^—1j 1 g£j 

♦ 3 L^L_4_cjIjjJ 

(it^ ( (i jj Jj>» I j jG3 4 _Gjj-c. ^_31 jl I (j3_*j ^3 ^_)jw4 j_3>. 

c A,<Uj £_LjJLo 3_^l] 3 gr-l 4_jT p^3e j 3-311 

4_Jljljj 4 ( _pjVl pjil 3^“ 3i ' (| l C 7 —GjLGiicJU 3 4<r. 3_C 
4_4 _uIj^ 3jJ 1-pl-^ ^J-3^^ <3jJ l-jJI c3Ij-j>JLj CjlGidei,! 

IpjJubLiilig Jl_lC 4_p<_uLLq 4-LJji, 3jLo 3 ^ ^ 1" d3G3 dJLid 

Jl3j 4 Lfi\ 4 ? jlo p-pj j I 41j_g 3-C LlbeJ Cjl—didcJll 3^^—G 3j-^ 
4 »Io<K 3jl_j ^y 4?I 3pU]l p_p_uil ^L_dI (jr 3 O-JvLJI jj j 4?J 

3 I 4 Gjl_ 4 _ 4 iil 31 gr.Vl 3-4 3 ^-p 3-^1 jj Ljj G 3 j | 4 _jp I 

4_Jljl 3 _<j jljVj 4_3l!i£LII 4 _JlJ3 3V-G L^_3j jl3 4 Ij_ll 
( J y_JLuJ ^yGbw 3 jJl_JI c3Ij-j>JIj c3I Jlj-^VI 3—4 4_1jLa CjLxg^ 

3-p-L^ p^- j GG 3jJ-p 3p G -,4ijj 4^1 3_c 

4 <^,0! 3Jl_p*. 3V-GII 3-4 GjLj_p ^-3 jJ pGldLo j 

. 4_gj jGil LpjLpu 43 jjlI L^JbJbGj LpdtJjG 3_C 

j—3>Jl Jl_3 jjI jJbcJ.1 pjstjw 3p> p<—p-uil 31 gC .1 I jj 


4_p_Al Lpj 3 I 3 VI 3-p^ 4_t_t_u 1* * * —A * * * BjGGil jJ_u 
(Y * ^ Y 3 jj—>».Tj jjjI^ c3Lj>. (jj-il 1 ^^-LLq 3Ug_^I jl 4 _<^jG>- 

4_3LjJJU (jr il 4_c.ljjJIj c3j-3JIj 4_tjwl jJI CjLjI j_p>3l Cb<_g j3j 
(Y **0 4^_j|jijBj. "3II olx—& < Jir 3 4 _ajjJl]| 4_pj_L>JI 
jpil ^y lr. 4_lj| gJLJ_A 3 1 VI i 3 ^— 1 JJ^ 1 * -^1—■ «-31sl JJ Ljj 

3— 4 4_3p^ pljj ^y_3 CIj— l!lgj 3^1_i_4iil 3V-3H_ ljj I ^y \c. 3j3 

p3l jjs OlX-C. ^y—Lc. 3j—iluGg l—Ajliu 3—4 pij-i^51 j I j3Ijlj^jV| 
(-31 iS—us VI j Ljj 3— 4 1—31G. jpljjj 4 3j—jiu^ ^ I jG | j | 4_3 jGIl4 

ciJlg_<_uVI Jl-uujj j-jfcjil CjVj_^Lo ^— 4 ^ (jr^~ lj-p^ jL-gllcVI 

^1_3>ij j 4 I c3j I jL-p^ail ^ 1 lo r-j 4 L>.|j jjLLI j_pw ^ 1 lo r.j 

3_g Jppo ^^1 Lgj_gC 3l- < - u >^ <jr-^ Ipi^ljj c3l Jlj-^VI ^^pljj 

1 ^ 14 V-C.J cUsL-SV-^ 3“ 4 ^si ^3*1 3 ^_jU 43jjl1 4 ljj I j iji I 

.jpil c3l jlj-^VI 3V-Gj i-jt- p p. 

3 I—<_4ij3 JJP* (__y 1c. p^l jGilj c3l jL-i-^Vl ^-pljj 3—4 GajJJ 
3 Lp.Lv 3jjJ?c-gjJj 4 IojIjGq ^__pLsE_fl 4-j-ub ^y lr. Lpg£”ljJ 
4_jpe_(il CjLj jivj-U Ljjjsj Ljljj-c ^ <>>111 ^ 4 d<_jl£' 4_Jbc_Gj 
4_ l^L>. 3^L_jil 4 )j_A ^ L>» g p^ljJj 4 I ^jll 3j_i^j]| 3 6 ' n J 

4_LuGLo 3 __ V-<-u ^ 4 4_gj j3 3 jv |j _(_u ^y—Lc. Lplg 3 j_jj£L1I 

Lpljia 3 3^-1_^il 3j-io lr. CjLjjivjJI jjI _dL?c_c 3“ 4 

pL»_djj p>JlGJ! 3 ^L, 4 JI jLlgjj 4jJi^| jl Jljv|j jGLcjJLj^ (jj-ij 

1 ^jlf- pG'ljGa ppjGtJj ^j L>4 j CjIjpjC. Lp^ljJtJ 3 I-PJ -4 

j g < <nj 4<-3l j VI 3V_Gj cjLjjGjJI cjI jJbcji 3 — 4 pljj 

3 _c L-AJlaj l_BJ jitjj j-jt_JI 4>lpg 3 jj-t.u.4 3 _c 3 LvjJU <-.<.«_iTu 

4 4_pjj£G]| 4_42 _lLjJI 4_^peJ 1 _AjjQ] Ij—L aj ^_JL>JI 3 >, 1_‘-“il 

4— LglL»"<g 3 pjLI ^^pljj 3jp_GJI l 3IJL_j£jVI 3VLJ p_GGj 

3>*l-tjil tL> d 3_c. di_jvljj| jl3 j3I j^-ujVI jLL 3-4 Ip I j-^ I j 
3 -Lv|j j-j^I jl jLlgVI diLla 43 L_<_u_ 43 ^ lr. LdLpvlj ^JUJI 
jl Ml (J 3-4 4 la-glil I lx-b ^y-Li jjGlGI er-^ ‘>-31 

dj ~XJ£> J—G Jl3j l3j_I Lg jp-ilil I I lA ^ 4 3 L<-uj 3 jjpeJ l3 I JL-uj VI 
.pJLtil 3j_>. ^1 j_j (J? _3 c3l jlj^VI 3 _g LpVp-4 

^yJI d_jvLJI 3 j —*j 3 I—p>^ <— sIjul^V! ^_3Ip ^j_xGjj 

l_pjj> ^L> g ^ 3 _c gli^B" miVIj 4_<_ulj jJI 3 _g Jpj -4 g|jp.| 

4_lLw 14 3-Ljl_Lg ^y_3 4_ (^jLL 4_jJC3c_g ^|j_Jj Lpg^ljj pppji 

plp-ciV jl 4_GgjJI L_pljl3j Lpgjlljj ^ jr 3 (-G—llitJ ^j-31 
4 _<_uIjlAJI ^yjl (-31 Jlj-^VI 3VG 3^-Gj CjI jl gC. ^Ljjvjj 43 jGv| 






(^Y * )X/\ 1 X 1 ^ (jLt_ujG 33^ (^ ) ( -t j jG. S- 1 .j- G * ^jjGu.^ 


(YY^Aj^A*V :4 _ujJl!I 4_jLl>J <_GI j _VI VlG ^GIjG jGsj 

Jlj 3 YY^A JG (jl JL_u MiUj 4_4-JjG djl_GJGe_4 ^ lf- 

J^ £_GjJ t I 4Gu4 ^ JlG I 4_G_lG ^JLC. J_4—t-uJJ aLlXI 4G3ju>. 
(j__4 4_4-JjG CjI tnU ^ If- Y ^ Y * 4 __iLl>. j ) A A i 4_il_L>. J—4 
L—i—uj Ijj (j_4 (j-tGJ <■ LG-^e- 4 ^lG-l ^ < “^Jj ^ ' 1—AjG G Cj^—pi 4_jG] I 
^-3e_JI c-jj-«.u-(./Q (jLGtia YY^A 4 _a_jJlII 4_>I_L>. C-cj>i_i LGiI 
LjJLv. 4_j1c. 4_4GjG_4 , 0 4_c.IGjjIj (^j—reGI cGj-u>JI ^JLc. 

. j^e-iil GjLGljt_4 ( j— 4 <-GJJ 


li_}l—i_uj <__ 


_u_t2JQ]! 4 LGI (J7 _£ 4_jjJl*JI CjI_<LlLGI 

. J _2cG I ^_L) l_£ I A ts~) I (j__4 4 ^ MlJ ^ 1 lo * I 




1 Aj.lo4 Gal Jl-l^VI jLGj (j—« : 0AM 4 _a_jJl]| 4_jLl>. 

c_<—<-uI jjj (j-Jj-ll cGI Jul&\ ^_GG i^-uu X * 1 ^ 3 4 c.j jLUj! 4-<.u-^>. 

I g'ta C-c^jGtTt—<_uI tTuil djl_GJbe_4 ^ If. 4 _j_}I_4j 

^_<-G CAsl^jj GajGGIj gLjjIGGJI G J_4 j!jl_c.I 

.(GV , Y 4_4>*jJJI) £_GjJtl (j_4 CjL-LlC. 


jLLoI 4_jV_j 4_f.LGjl <-GI JljusVI (j_4 JG : I A * V 4 _ajjJl1I 4_jLl>. 
4_j>.jJLII) 4GL*. ^JLc. ^IjG L_ujGj IjGLo 1 * *j t^ A j 

4_jV_j 4_Lc jGw (j IjGLc Y * 4_J jia £_>j-4 4 b> mi jG_>. (c_jV , 1 
jLLajtjl ^J— 5 4GI I I t4 —Lj^. ) ) 0 JJl^. ^JLc CjjGjv I 

^ 1 V ^ «LiG— tfo lr. 1 I <—£ I J 1 J —4 —Gj 

. 4_jjJl*J! cjLJLiI^JI 

Ua j JU>-I j jGLo 4_JL^-C. J_cLLGLo Jj : ^ A A 1 4_ujJl!I 4_il_L>. 

4 lo mi j_i j. a~>- t4 tfj^j 4 _^j Jl^ 4_G_lLs ^ lr. t IjGLc ^ 0 ) 

(YY ) JJl_C. (j3 JLc. CjjGoJ 3Jl^Ij 4_Jb^ 4_J^s miIj 

. jl_J ^_5 cj>. ^ lr. 4itf miLj j. "(C. (^y > ^ 4_j:s.jJL! J 4—LlC. 


^LGjjLi J—C JG : YY^A 4_ajjJl!I 4_jLl>. 

4_Lo £j—3l£j 1 £—sj~c 4_L^_<_u jj j 1 IjGLo Y * 4_j 

CjLG_lLs ^ lc. jV , 1 4_j>»J-LI! j 4_ LlC. (V ' j AA-C- C.<-4-<G 

jJU c__<_*_G J_c 4_uljj t^.1_jj| CjI _dGc_<J J_c 4_4_jjG 

(jLjjtla 1 4-tSLtTu-a dJ^G j J-«^l 

|V , 0 4_^jJJ J ^_jJL>JI ^jJLc. 

p <« t ^ < « cGlj_ us I 4_ulj : Y ) Y * 4_ujJl! I 4_sl_c>. 

4_G_lG cd-^ljj tjl Io»ll cGI JLjL*3 I ^_GG * j L-Aj. Io4j 

Y) AA—C. 4_Lo CA—3l£ij 1 1 ^U / ,, jj j _G>. 4 _ jG 4_jJ 

.^c_jV,0 4_^wjJJJ 4_L-C. 


^j_Jj J j-J>- 3 Jl_j Jcn. 4_jjj J-C. I Jl_& CjI j. 3 mi I 

Jj^LtGI L^jIG^Lcj L^Mjj cGI 


4_ 0j Io°> CjLj^JwjJI J__c jUb : OA^V 4 _ajjJl!I 4__i1_L>. 

4_^vj-U J cGI J_ 1^0 Vl J_c (jGlGl j I 4_3_lG jIGLoI 

djLGJGe-fl (jj— 1^- cd—^ljJ J—JJU cGI jl_^I 1 ^ mj j—c ^_aV , Y 

.CjI_I_l£. ^_<-G 4_Lc CA—x£jjj ^(jjial_tfuJI 

1 uGl J uoV! jl-JG (j — 4 4 3_lG : OV ^ ^4_jjjJl!I 4 il_L>. 

^_GG _tlui I CjI _dlie_4 ^ lr. C-(_<*£” Jj jLUs I 4_i.u-<G>- 

.cijLj_lc. 1— 4 JU J_>.I (jV , Y 4 _jv j-U J t_GI j^u^l 

t :(4LujJtlj 4LujJL>Jj^) 4-UjJJ! 4 jLGv 

4_iLl>* ^—jJLjcj J—i<^l jl 4_*_)j I J ' J 3 r, 11 

j_Aj t4_uj_L>JI 4_pwLtil 4_i^Lx ^ |V , 1 4_^>.jl]J 4 _ujJl]| 

4_£.LGjI £—c t^LJU jjj-J>~ ^j i nj 4 _lIc. i- U ^jJlG JjwI _t_u 

MiLtiii.^ tt_jj_L>JI ^ <^> 4 1 1_ ^Ljj^jjG 

^ lr. 1 VI jj/—4 JV-Gj dt—^ljG .(jljGLo 4 _c.IGjjI 

JMgII j^I ^_GG 4_uIj 1 * Lajjlc. ^JLj ^jjlGJI JjvLt-GI I a—& 

A-jjzj tkt G 4_Lub ^—Lc. 1_4_ qJGGLc £_3jJU i^jj—uu us (jj—1^- 

4_<^ljG^ cGI JljusI djLGUc_c (j r JLc jGuu ^_Jj .^1 j_j SJlX. ^Jl 

(j_« (jGGl ( ^ r G c_c_jG_uJLij i^uJlGJI JjwLmJI Ijl_a Jl —«j ^ JLc. 

c_«_j^3 ^jJlGJI ^_jJl>GI ^Ga—urc ^ lr. 1 —g-AJuv I 3j— j_GJI JV-GJI 
c_<_j^3 jGwVIj (YY^A 4_ujJl!I 4_iLbwj ^UJI J^Lt_u]| 

&A—& JVl t II ^ joUe-a (J — 4 (JJ < ^ 11 4-j-ll o Mill 4_j_>- IGI (J—4 

(jl jr'-G p A' V 4 _ujJl!I 4_iLGw j ^uJlGJI ^_JL>JI (j-^lj 4_p^U 
(J A* 1 4 _ujJl!I 4_jLL>- j Juw I i^j-jjuLa [j-a jJ&i 1 o^r.Lajjl 

£__UjLse_4 t JUJ ^(jjial_tiuil (J — 4 jGL« ( \ 4 * ) 4Gl_1XU0 ^ 1^ 

o** 4_£l_<_u_c (jJLc- (Y ) Y * 4_ujJLll 4 _iLl>- j jGwVl j <-GI jljudVI 

. ^(jjia 1 —t i ui I (J-£. jGG 


djl_ <LlG 


I_ <£ t^L_UI (jy J^ CjIj^-uu j Cj 


1 J-G ) ^4-ujJtJ I 4 _)LGv — j^Lc t h isyj 

4_GU_gJI 4GLp^U 4_ l^IG J_jjGJI ^1_GGbl ^ 4 j-ll I j_<1> jL _j I 

^j_!l ^LlbeJ 4 _l3 £_G1 jII ^jjGj ^jJlGJI ^_lL>JI J — 4 4_Gj^_iiuil 
—Gil Jjj»l Mill I A—& (j-^J ^-Jfj t(t_jV , Y 4_^jJiJ 4_t_uljJ 
4_^jJlGil Jjvl 4 GI JJ>~ (jyAC- t>LjJ.I jjPj>- ^ J-LJJjJ jL_pwji| 

‘.^uJlGJI JiaLtiuil 4 GGw (jJG. 3jI_3JL« 4 GIjuuoI JVLGj (GjG^VI 
clr)—j I—^J jG^lj Gj^l jL^>—G 4 _jVG Aj-j>-j J—GGtJ J_> 

.j^-JI J_j>.| A C A —X S *. IjG J Tr j 11J —tiuil 


^i-t.u.U 4_^V-^- Jj-^ji Ij-^j JgJI tU mij ^Jl J g_jjG^s 

c.<—*G j jl Io»ll t_GI j I JgGI I j a JI^ 4 G>— 4 J ‘ 4 1 tijjJLa 

. 4_lJ^ ^ ^ C.<GlL 4_J_4 CjLGj^. 

CjLGJGc_<i j - 4 IjGLo Y 0 j l j r jj3tA ^LGjG JG : AV 4 _iLl>. 

4^>»^jJL! J j^-J I JG-Ij Ijl_iaj AA 4_iLl>» ^^LaLtiu < j r _lc. c.<_<^ljG 
cGI I 4 —lLc. I 4_La_t_ujLUsI ) * 4_! jb ^_LaG^3 J 4 C.j , Y 

.CjI—LulII J- 4 4_lG£' 0 Y _}Jl^. ^-^JJ jl Io»ll 


(j! j^_re_til 4_p^U 4_jGJ! Jj^Ij «<itl 4_GV-i ^ 1^ (_<—Liuj 

^OAMtOA^V tOV^ * : 4_AJjGil 4_ilGvjl^»4lJ_4 L^jJljwI 

t-, ♦<>»♦<>>" ^_t_u Y* I^^ <■< JljGjV cGI ju-uoI CjLGJGc-^ (jj-^j 

^JG. 3j. G 1 n <q j. jr. J- 4 j 4_3 _lLs ^ lc. 1 ^ IjG] IjJjj cA-Ia LLGj 

1 (jl jAljjj 1 1 I t?jl JGLoI (jj- 1^. jLiGj ^(jjiaLtiuJI 

.j^j?e_til t>Lj-c ^_j>.|jG Jlju 4_GJGGc_c t-Gjj. CjjGG JlG 

J^LuJI 4 _sLn. (jjJLc. cGI jljudVI (j_4 Jg : ^ VYV 4_ajjJl!I 4_jLl>. 

4_bUeJ (jL^jJU (-<» Ml (j_« 4_ulj (jj-Lc. ^1 jG j-_t_GLII ^uJlGJI 

J—& Ijl_A J—jj tj—?e_JI ^lj_4| Ml l—^L gJI 

CjLjjGwjJI CjI tiGc-a (j — 4 4_ulj (jj—A j W * 0 4_ujJl]I 4 iLl>- 

4_il_L>. I c| t4 _Jlj_c-C. 4_jGil (j — 4 4_cjJ^ 4 3_lG ^ lr. C.<—<^ljG 

jGG (jd_Gj L_^jlS|j_c ^_c 4_i_u!j_i I ^jl^ Cjj. ?r4 4 _jGj _Gil 

dt-l—t-uG 4_(G»l_Lc cGjjGij 4_jJbc_c djlj-_jJG_i 1^3 llu 

.(jLuGVI 

l —£ju2j*c. t_GI J uo VI jlGG (j— 4 4 1 jj^ ; W * 0 4_ujJl!I 4 iLl>. 

Chicoreus j_jjJLI cGIj_ u^> i (j — 4 4 _3_lG 1 ^ c l^> * a IjGL 4 Y* 

4GLlG I ' (^V , Y 4_j*. jl! I j (jGG juuo j I jGLc-5 c^jGw | 4_G_lGj 
Strombus fasciatus jLL^il cGIjl^i g_c ^u^ 0 l^<c m. 

(j\ Ullj ^ cbill 4_Gji jlG ^L-j- 4 J- t _<-cLC ^_GjJU c<- ^> G (j—cj 
4_jjjuai I tt^ mi^_ i ^ ^ * 4 _IjJd Jj- 4 j. 3^>»J . I (-GI I j 

. 4_LlC. ^ ^ J_C djG_t_u| jLGJG^ CAslSjj 

IjGLc Y * 4_ ujj^c. uGl j _uoVI (j — 4 Jg : ^ VYV 4_jjjJl!I 4_ilG>. 

Jl cj 4 _GIg£Lj 4 G jj>* c.<-i—t-ujG ^(jjial tiu 4 _GLn. (jjJG. ^1jG 

4G_c CjGGw (j IjGLc ^ 0 4Gjia Jj- 4 4_i j—J lGj ‘(jjGIj_ iGI 
jl_Ge_GI (j— 4 4t?3 mi ^ \c. J "tc. I_ 4 ^ 1 4 ijc. A 0 c<_4-<G (jlGJb^ 


Y * I _ Aj.Io4 cGI J_t^D VI (j — 4 jGLlIc 4_jj_Ltf3 :OAOA 4_jLl>. 


er^> qpG jLGeGil (j — 4 GG_Gj ■ 


j|jj| 1 c 


cj! 3l'Gll G 4 mi ^jljG jlGj t^_GjIL djljLj_t_uil jjj ^_4 cl— 

4_jJLc (jj_ Aj ^4_t_u 0 ♦ — Y * j—c ^—LGi.1 JjbGw j_c c_<— t-u IjjJ \j 

4^vjiiJ jLLajtil cGjljus UGGl J-^J-^lj (__j 4biIIj (-GIjljusVIj 
4_)jjuGI 0A-£j jG_>.j LtiuJI jG_t_uG c_<_t-u I jj 4G_lLsj ^ jV , Y 

♦ 4-G-lC. YA AA^-C. 1^(4 ^_Gjj J_?e_tG ^_j-4 

J^-til (jj-JG- 4_t!ujG_L4 cGI J_ Ltf^VI (j— 4 4_JIJ_Ltf3 :OAi^ 4_jLo«. 

L^La_t_uj ^Gj>. tjlGLcI 2J. «3ir. I ^ *^j ^ J ^ <» X * 1_^c.IGjjI 

cG|jL_t^VI djLGjGe_4 ftfl Ml^ll (jjGb- jLj- 4 I 0 4Gjla £_J-4 

J 4 4 4-J jG 4 3_lG (jj— Lc. Cu_GIjG t jL-L^jGI 1 (j — 4 I (3 jG Ij 

^ ) AAl^. L^_l4 ^-Gjj djlGiitJU d<-j>G 4_4_ti_t_u i~* j3j 4_j_Lj 4_>jG 

. ^_4)V , Y 4_^v J-lil j CjL_ljjl]I J_4 4_lTt^ 
^4_t_u V 0 L-^c. LGj I 4 _GujGJL 4 4_t_u_i Lji I (jJlc. 4_j_i I j : 0 A 1Y 4_j L_G- 

4 G jb £—?j ~4 1^1^ mi j—Gv (jV , Y 4_^wjl! J ^ ) 0 1 ^ j 
jL-kGI (-GI I I 1 c L^jIGJGc_4 cG_gGjI (jjGG* jGgI ) * 
£_Gjij 4_4_t-Lt_u Ci lloj 4_jGil 4 _j_Lj 4_4-j jG 4G_lLs ^ lr. C.<_GljJ 
. 4G_j^. ) \ AA-£- ^GG JG^ 1 ft '< A 

Cu_4^IjG CjLjjGwjJI CjLGJGc_4 j_ 4 jjlG : 0 A * * +OGG Y 4_iLl>. 
4l^jU\) e^JUGI 4 ^LgJI C 3 1^ ^jIjjGI JLcj 
4_G Ju-i2 J I _ 4 ft 3 4 ^ J J _ G A-J>- Ij jGLc I _ 4 - 4 G 4 J£” ^ A ^ |V , Y 

( jr JG. jGlc L-G J-jJJtl 1 j)_4 L^bl J_lG c_GLc.| tJjGLs j_juo jl 

. 4 J^ (j — 4 (jl " C-<— *GjJ (jdJbJlj Jl-SIj-4 _i_uj 




&JUU2-UJ, Jl (JrL» (jyic, jLu/J^ jj^>. ^ AijUJI jLjVI £gu-« ^ 

(j»T * ^ Y* - jjS_ 4 / -fc ^ i ^ t) «RV AEGAEO» 


: qj^jS LujJij (^j~u IjLcJ^-jJ t ^jL-dJ I 4Jb) -LlC 1 ljJ^ 4 (^jL>> i^JLu i rtj y* i ^Jj^ASLu/ A 

i(jjjj-Juj (juJUJ^J^La ifjd uJJU-4lj Jj-jLclu t^J-O^jj.4 t(j-oJjljjj 

1 ^.mJV^-dlS ♦ (j-t/j) < < > ( « ^ulLluj liS i<1 > ^u^jLj 

t ^jL^jlUI ^JLlu i^SLo/jJLa 


:^jVI ^l-<.u.U c^ljubl 

4 3lo<^ ^£jL_ 3JI <■ 3 ji^>jJI 4_JLd3 4_j^3t_«JI (^—Lsllll ^ <« a 

L_AJuJl>iJJ 4_^jL*JI £_j3|jJ,I q-C- 4_Jj I CjL_«jJL*_« (j-£- O-sc-lII 
d)l^ £j^>* 1 ^j°> jLuli^! Em~ i (iI If- 4 _j^jI 4_J.il Jij3 

(jj-J^- ^f-^Y* (JH*^ U^' 4 —^ J-^* C-Jj-iai* 

^ fl J >«J i_L_3^ 4 4J_<_u V * , * * * _ l3 ^^_^_l! I ^ 1 < « ^dI ^j. _<_u_4 

: ^^JLLo jl^Vi j>l». 

^L^Jj! <J_l 3 jjLii! £_j3jJU Q-C- 3_iJ^C_4 j,—uoLlC. jL_7ejl 
4 _j_Li ^1 <,o j 1' <—>j) < »i < a 

Jj-j-^g]I l_Lcj 4 _jJj^Ij (JL_g>Jl^ L_^I1 jlj_lL3J 1 ^ < ..jjl ,>T\ a 

Jjl Jl^>JI j I_c-J Jl 3 j^e-JI (—sLi—l-u Ij L_^juLl4J L_^jjL3_4J 

CjIj Jlj^JJUj j^e_Jlj (J\-1 Lail c_<_<_ulj-4j CjI j^_pe_JIj £__ul_LjJIj 
4_^j^*_« I Jl^. I Jl_A J£ 4 4 jsjjloll CjI j^Ulj l-£ j) llj 

. 4_l£ (jl— i_4jjVI jIj.3" miV 1 3~m o AIj ^c_jjll!l 

(Jl <±£- Ij 3U <^,4 I ^J— 4 4 (_CJjL«Lo ^ _ aHJ I 

(—SljLjusV! ^w|j_^|j 3jLj5ej>JI Cj!j_}L£ 4_I_il ( j_c ^Ijj c h l^Laj 
(J-^wL-lxJI (j3 JLc. 4_ u t- L . i ia Cj! 3^L_« (j? _£ 

L^jjL?c_ 4J j_il ts~)A 4_ujj3 4Jj^ (<ij 4^liLIj 4_3 ^£j 

* _<-4J_«J 

1 ^jlr. 4_<_ulj_i 4 —jj.j UJ-^J jL_piw| 

♦ I 4_3jwV 4_Lvj- 4 (j <i lo * II ^L_o I 

| CjL-LlC.j [£\ i_uLj^j L—.i uj IjjJI ^j— 4 £-*\—> LlC. Jj^r < <n 

jj_1*JIj 4_4jJl3J! 4_jIu_u 4_<_ulj_i —i_4iILl! j qC. 4_^jjl1 

^ ^Ul (j_C Bjj jtrfO jLsejV 3Jl_jJl>> j—uLji-c ^ lr. 

. j. ^ ill (_jj «(i <<q CjLj^H_lxJ. 


^LaXt l^Ijl^I 

«RV AEGAEO» 4_gjEj_JI 4 m3 <»iUj ^jLguj^ ^-<- 44 ^ 

j. Tr j 11 (jl lo mi ^ lc. £\SlJ —(jj—I 

ij j^stjJI ^^j-csej 1_AjIjT^ 4_£jl_*JI ji,l 4_4 _cjIjJj 

4 4_j^e_(JI CjLreJ^L! (j7 _iE^^J l ^—4 <\£jlt-u±.a 4_^_« 

^_jl_4 (2)~ 4 ^ < «»GJI ^_jjL(j ^ (- 4 JU ^—LL^jI 


o- 4 J-d-* u— 4 . 


^Lc 


djUtj>U ( j-a (YY) 4_«I ^ 

ciULl! 4_*_4sL>.j dJULlI 4_*_cUwj lLJjj_j 4-jl^Lvj 4_j^re_(JI 

^ g't a dJjl _ uj i 4_ijvjJ^_4j>JI AjwI _i_uJU 4_1j_4>j I Jl_lC. 

^ IA , ) 4_j>. jl! I) d 3 <,,! | ^-43 3 U m.i | | (j jj. Mir. 

.^J_^_*JI 4 dr^ 3 - . 1 —3 Jl IiJ—A dfj-^ 

jLjli-(J I 4_<_ulj^ ^^J_4J^_J_l_<_U_i^ ^j2j^UU±A d) I n 3jLdu^/ 1 ^1_L_>|J 

CjI jJ__<_4j ^j_4j_<jdw 4 _jJl43 £_j3|jJJj j) < n!I CjL_u_jjj d)^_ 

J_33^b (YI^OAI) 4_^tlll (Y*n-Y*n) 

J-^jti! jL_Lsl d>— q.llAsz-4 ^j—« 

j AiaJI d?^—^ i^LjJI ij <1 j 3jl_uu jU>o>U ^->1 <<<!! 

jj_3^jJI JlC.1 4 - 4 J-C C-g^-Laj ciijj-j 3 
c—J^LJaj djL^?e-J^ ( j_4j_Jjl_J J 4 * a d)— 4 ^ 

^ < <y <A d>— 4 dff d)— 4 3ljj_di^_i 

4—(-cjIj^ ^ Ir.j 1 ^< 3 1 c.j ^_^d £3 ’jVI ^c_jjIjj jL^VI {jjj^jjt—uu 
4_ i_4j|j_}j 4_JJ^3£dJI ^_jl_42-L£2il 4_♦ J < t-s 4_d>— 

(Jj UJ 4 I II 1^ J I C. £\JU> Ml 11 4 1 4 )lA£ _ill 

jl_^j 4 «-La_<_ujUlI j. ^ ill {^j uuj 4jJ j-«_<-ajl 4_uj^*JI 4_^LJU j 

^__J 1 loj^—J 1^ J (_4iJ I d^ 1 ^ ^><J I d)“ 4 tiJ^-t 4_uJs I ^_J ^_*J I 

4^jl lTu-x^jj ^ Lj (_3_pwj ^jl dJI 4 JJIJ lC. dh- 4 

•Q CjIj^-jJIj AjwLj_4_o 1! 4_cL»JI 4 




(fYMV/jfcUUJoLuyis Ja 


(j}i_ 4 JU (j* 1 s <J |_4-a3_<_u L 4_a_iuVL j— 5e_JI ^Ls —) 

.(180 kHz j 20kHz) dljjjJij L ^_4 

JJj—3j CjL^vjJU jl_Jl_4-*d_<_uL jj—<-^ ^ If. —V 

^ ^ If. (_.<_<-uI dl t? j loI jdj-&jJLx^ V , o 

♦ j— s c- l II ^Us xd<_^>iJ ^Y * (j_4 jd£l 

3_i ^ 4 4jJI 4_x3j) is~<\\ dL^.ji.1 jl_ JUju_ t—u I — Y 

mi L _^_4 ^-se-il I «<d 110/410 kHz 

. 1 jI dl L^UI <_3_l33e_4 4_3 j^*_ 4 (j_4 

d<_~vjlj3 xdd_p- 4_jj|jujVl dL^vjJU ^-LLxj Jj^r <<n —1 

xj—se-JI ^LjS mi xduu>3 * * ^y-II ^*0 4 4 (j_4 J^l 4f-^l 

.(jj_£d2l jLLusj (^dsjVI CjLJj^j x 3 mi^j 

L^j^ se_iJ I £•)_3 ^LlJa ^ CiLuc. j_U -0 

, f o-r 

l"\\ 3 ,uti ^ <n 40x40x60 1 ^^dl _Luc. j_Jwi —*1 

. 4_^ v^Jjj o-c ^ljj_fcil 


1 ^ ♦ < >> A X?l_JU 4 _jJLuOJ- 4 (J_ul_d jl ^ (J U-iU-Oi I —V 

(j—C. ^ ^ L) x? 4J dl LJiC. If. (Jj ^ U 1 

x3jlj^>«JI { L->-j^ xdj 4_c.j i_u) j. ^ iII x?l_-j-4 j—- xjL*-4 

dj is^W 4_c.j_i_u J_(4 _lLuojJ > I x4_3ldx£JI x4_^*.jJL1I 

♦ 4a uiVL jj 4f-Vl ^_<_uLc jL^jv ^ If. 4_3 Jlj 

^_(_oX ) ^Vl c_3Lxd£Lu_uVI jL^. (JI_4-*-<_ ua I A 

j^re-JI dl—< j^j ju_<_uj d j-ju^JIj 4_a_xTuVI dl_jLx_<j £_3l j_1I 

Cj— a- p l Jl_3j x L_$_4 Ji3j 4_3 jj 3I 4_p-Lj (j_4 4_i_ujjl />nj 

'.(jl— i_uj* 3 ( J? _3 ^j^_?e_JI Mill ^LJjI £— 4_jJLiil 4_jJ?t^JJU 

^ 1c. 4-a_<Tu ^ Li j^- s e- J I ^LJLi ^1 j—i ^j—' 0 j_ul I 4 ^ t-u-4 

^ Mill CjIjI i_u_4 ^_4 1 4 LLt—tTu Ci tfjllaj 3 J tfC. ^ 4.C.J (_U 

^j_c. 4 J4^j 4_Jll4 4_JL4l£jL4 3 jj_ju3 ^Jlc. (Jj 4_3 Lc. 

4_<-gjj Ll^jj I 4 a j j lo <J_<4 jiA a" |jji | ^_j_ 4 _>. 

.(!A,Y 2L^.y]|) 

^L_txL4 jl (Jlj—»} \Sj~^ LiLH 56 -^^ <-U-U Cj|jl_txL4 Jl_J 

CjL3l3e_4j c_<_<-uI jj ^j-4 4 _JLc 4_^Ju L^jIJLlLs ^jl »j3ll 

^_C. Ulre-l J^e-ill ^LH 4_JLuo^m 3 . U!l Ijl^j tLiaJJ 


{l^lc. Cl^e-JI JlulC. 4_£ijLaJI jJU ^-l^. C-<J^-«-u-(J 4_*_ojij 
J II ^.l_«.ul 4 3 K 4J I Jl^>- 4_JJLjLtfS 1 ^ M J ^0|J IJ-3i I (j ! JL-AJ 

j. *z- til ^L_3 j 4j?c_j _> n4 \_J_4 ^_4 4_j_i 

j|j_ll ^—La^tlu Jl^j xj^_jJI ^ lr. <-u-4^ 4_jjL3_4 

jl—i_artjl 4 I—ol J I jL2VI CjIjJI ^j—4 4 MI^H 

4_jIjLuj 4 <>>!! x>L-fll ^lj_4| ^-Ls^Lj Jlju 

♦ 4^J4 Ml l_<_ l-u Ijj 4_JLlL3 C^S (j-j£JuU J I 3 JU J—tTuil 

J 4_?CJ>*Lj CjLsLji^l ^j_4 ( _3_J^ij| 4_J J^4 l_4 J (J-4J 

j)!j_4 ^JLaJ! 1 (J3 _^ 4_^jLail jll cjLIo 3l_3jl (J? _£ 

C-<-<-uJV. 1 ^ JL<-ijJ^-jI 4 l—O I 4_4_L.Lt_u ^y_3_lJ Jl^ jLjVI 

^_5e_JI (j\ J»l*> 4 I—<3( C-<—1 ^ 4 -^1^33 3j 1 1 ^3 4 1 

L_^jlSj^ 4 3 ♦j .U CjIjL_jj 3J lL ^j^4 

j_4^l ^—Ls^Lj j^_ajG 3J_3L 4_L?tju2il CjIjJljscJJII <—3_33eJj| 

1 ) ^AY 4^_L4_a1 ^J j3i_l-uL 4 ) L^J L^sLUjj!j jL 2VI jlJ_4 ^ lc 

Jl_l 3 ^jLaj] x V 4 4 A (jj—Laj x ^ ^A x^_L4_tls 

jl_j^ j^tTu-ta i jIjl^.VI j_x^ L ^tl s t 

.(jIjl^V! 

L_4^ jl-2VI tls 3^. Jl_lC 4_3Jta_5eJJ (J— 4 Ij-aJ! ^J>> aj ^_uj Jl_^ 

ciJLJj ‘^ t j JI £__31^-4 ^ t_u_4 £. I IjI 1 lJj-xu C_j J rc_i 

JlJw^ 4 3j4J CjLot J Aj|j3L_<_ulj j| J— 4 -U 4_jl_4^w C-cjJLi-u I 
4_3jl_ail ^_3ljJU ^l-«.u. 4 ^_3 <_3_l33tJ j^ 4 ^l t L 4 I 4 CjLLulJ! 

3jjj. 11 /^_4^ x ^ 1 mi 1 4-^4 3 u\ 01 j>. " 1 ^ I (_ < j 11 < < 1 1 _uJ JL_xl3 

j-_lII ^y—Lc. ^_3ljJU _LuS»Jlt-uV 4_4-la3JL4 Ls J. jj Laj (jl£L_4-J 

: J_j>-Ij -4 ^ \c. 1 ^r.LuI ^>cj 4_3jl_ail j! —^ <«ll 4 I_131 — ^_ 

4_jL^jj 1—4j 4 c. 4_3laJJU 3 ♦j .U -j^. 4 _oL*_ 4 ^j__4 4_j|ju 

^Jjse —uj ciJLij (J7 ^ L 4 J ^Lialulj Jljusjj ^_3ljJU JljJl?c3j 

,,,33j 4ijl (_ujj ^ «<ill ^J—j uuaLajj jj juaiI 

( 31 M.<"i (n^l 41 m I _cJU d* 3^JI ^ ^__3I^J, ^ <_clX t 

CjLvj) «<iU ^_j13j ^4_o_3j ^ 4 3j.11 •>- <..!! x 4 _jLul!Ij 

d_^>iJ j(l J tfj^) J fl~ < <1 4 ^J1 4-C.^l-J 1 31 lo ( 4 (jJ) ^3 I 

(^-xkj! 

4m3 miH iy \—4 ^ \c. (jl—i_uj-3 4 3lo < 4 ; <-u.il 

4 _i_u!j jJ i^j _ uj L-^j-L 3 (j—4-<-3 jj R/'V AEGAEO 4_uLj^-jJI 

:(t_j A , Y 4_^>.jlll) 1 £ < ..jjl ,>\"\j d 3U (11 3 .U 


( J7 _3 x ^4_ 1 1 j. ^ISj 4 a mMI J^_C j JIj (jj— * Y 4 3HI 

<_SJ_ujJl 4J X<_jj—C. 4 I—<4 Jj|^_4 L3_ll_1_U (jl^ 1_4-^J (j_J_4-C- (J <■ 3-v. 

CjI jl of. (JL33 jI (j —4 c_<_t-uI jj CjI 3iE 4_i L 4 JJ (j>> 3 V < 4 j^e-JI 

c__(_j i_u l_L4 (j_jLu 4 I 31 A_ 4_Jj^J (J,— 1} 4_Jj^eJ (j—4 X_-4-J_<_uj3i I 


L^j (jl_<_uj-3 jj^v. jj_4 Ijljv 4_ujJ3 4 ajjUll 3^-C. a : Y 4 3NU.I 


. 1 ^3 <1 < .X : £ d ^ 1 t l 

4_4jl3 J_j3_Lll (J^_j_<_u (j_4 1 ^I <LI 3ljJL4j 3 j_jLv : 0 d *t i 

( jr _Aj x(jljl_jv x_<_<-u Ijj (j_4 (j^Lj 1—4j x_j La-juJ I j 4 _jJ>jVI (j_4 
jj^>» a (J « -UjJl j—21 jr '—1 CjL_ 3 jLaJI ^c_jjL Jl_jJl^IL] 4 4^4 

♦ jLa/^3 

(jdj ^ j 4 c. (j <1 3L. L^J 4 aj<UII 3j. r.a 4_pwL :*\ 4 3LiHI 
jWili (J- 2 wl —UJ ^4_Jl_a_4J (jl—l_ujjs ( J? _4>.jL>JI x 3 j<^>jJI 

(j 11 EallJ 1_$3_<_u!jJ _i_uj x^_5e_JH (_3_ luSL(J I_aI_ 4 ->- 1-4-1 j 

(Jj—L£2 J>JI J—& C^Jl^JI (jl£j l^Y 4 4 'Y UflU^I (JJ-II L^_a3 
L^JlSLjuIj 1^ < njjl <>>3j 4 3EUI 4 ajjlo (j_c (J-4^ jj_<^3 (_^JL. 

. L_^3_IjI_*_ 4J I ^ <^»^l 4_3j^*_4 a 

4-u/jjJlll^ ^.x-xaXI ^-^Jx-4 

X-< 'Tr 1 11 41 —3 1 (_J—414_j^Li (jLx_«-u->21 (^y-3 lJ—L VI (j—d 

:( J? _Aj 4—i_u_l LlI I (jyJL. ^C_JjLlII (J-J-S 1—4 £_3|j_ 4 (j_C 

t—ij—stj l_4 4_^o LL ^_<_uj| d ^Uid (J^Llj (J-LLlII (^) 

. 4 ajjloj 4_Lu (j_4 4_J jl_l4d 1—1 1 1— 4-t3 j-33_<_uJj (jl _ i_cu^l 


11^ 4^ jl^ILuiXI ^o-LdLlI I 

Cu—x£ij^ < (i 11 4 l—L I j^_5C_JI ( jr _3 4 41_£. (J-LLU (dlj— jIlLI 

(j_4j ^L3ilj 4_1a2I j—<— 3_llL5e_4 (j_C. L^jLa_d (j_4 dll—Ld. 
(jl_ij3 3jjJ) 4 1—<M 4r- 4_lj—<_uL_4 x_3JL3e_4 (j _4 j^e_JI 4 ( jr LIj_d 

3^— c.^ ^I^__i^ ^ 2 La tHiil JjI < << 4 ^ 4 < nji^ll (jLjij^JI^ (^ij— jJL > 2I 

d_ 4^!j3 dll_3l3e_4j x—<_‘-uljij (j^_(jj I_ 4 -ij x4 _<L!l 

^1— 4 -^J ^c-JjLxil (J—l 3I_4-J-3 (j-jjLjuaJLI IJ 3 4 d-il^ ^ j_j 1 ^ j4 

X—<—i_uljj xd—LLLij I— ^-4>Ll4 djj—3t_u ^ 4 — 4 ] ^__j|j-4j ^.1 —alail 

4 _ £u d_ll^ 4_JJlC X>l _ J-4 (^jl _ 3-4 d_I_ ^_L4 ^ 111 

(j^a-jl ( J7 JLc allJlj 1 ^jlr. j ^ e- i il (jl jalo J _±£ 

. 4_3 Ju 4_i_ulj Jill 

dLajjJlL 4^cjl3jJII (j UU1I ^4_ajs&_uIj3_<_uVI xd3 Jl^3_<_uIj 
^jj-4-l ^-4 42s2Jj3*JI x>Jl_A xdJL_ujlj (t _1 A , ) 4^i»-jl] I )4 14j) « nil 

^ Mill (dll—4dL (j—^4 Jjl U 3 tTu-11 (^_3 4 uX ( - L I X < 1 lo 

♦ 4j Jj a « m!I ^1_3JlII 3jljj_J (Jj^e_JI 


dLjJ—i_u_4 1 C. dL_<_ul^J ((^t^_U—(_uj) — doll (j-Jj-3 

4 jC.l ( ts^]\ jl_4^3*21 J|J_ U3 lr. 3j_xbllail J Tr J II (_1J_(_U_L4 

4_uoLL (J^j_jjL Jl_^*_ 4J d!jj_j 4_*_4 Lw (j? _3 dl_ jLuJI ^4_jI^J 

( J7 _c3|j| 4 »j j L> (j_c. SRTM30PLUS dl_ jL-21 4 

<_La_j|j4>. dLJjj t4_j^?e_Lll 4_^>-jLU <_La_ jIjjLj jl_re_Lll 

4_da-4 (j_El_L4 Jl_jJu>«jj (_£jl_3il <—3 _ajusjJI 4 3E<4 (j_C 4_jjj I 
( jr lc dull (j-ij-3 (Jj—u^->- Jlju l_4j_4d x4 3U <11 ( J? _3 4_3Ju 
1 a 11 4-3Jl^-x «<ill (^ EL-11 xdiji_d>-^ x^l_3ijJI 3jlj^ (j- 4 ij. i 

(IA , Y 4_j>-jJLil) j n! ^ (j_4 j-3jj!_4j (j_jj-3l! jjlj> 2,I <d_3 jJl! 

jj^*. (_- r JLcj J-2I (_^-ld 4_3 jL_<_ u £-31(J- 4 -*il (j_c dl_4jJLa_4j 
(j_C. xdu-re-21 JlJlC. 4_3jl_ail L^j|j.jfc> i (jy-ld jjAail ^L>*J (jl—<_uj^ 

♦ 4_jp| jlj_4 


(^^y-jvlj-3 4L> mi ilj (Jl 4 C-1 (j_4 (jl_«- ujVI 4-j ^1 j3ll jldLajl-4 (Y) 

4_jj 3I dl 3Jl3c_4 1 x_l!j— jjj 1 j-33 —x-uj^ 4_i i_ul_3 

( jr _3 <—3j (jlj—x-ail 3jdx£LI <_3l ^1 aE LjI_3jj 

'1 >s~>\ ^Ld2l jlj_4j x>l_-xi.1 J—3 jjj 4_J^». (j—4 4_ft_x_tlail 
♦ 4 4aEVI j-il u^-4 3j— j£j 3jUsej>JI (j _4 4_31jjlI 


I 3^-V X— <_l-u I jj Lx-i_<-gj 43 _l 3.} Ld>J jjl^ 4 ^ 4 3 L> *> 11 

A_ jSLdiij (j-t^v. J^LuJI ‘Lk d d-il^ L 4 -ij 4_iJdo d rtiL (jj-L^- 
x I—uj-33 ) Y 4 ) x>4 J-Lij J_lL>JI (jLj3 (j—4 3 j-Il 3 jdw|j| 4 1—Ij I 

3 /,, Jud Ljl_c — jL^jVI jjL-£2-4j (o^ 4J-t-u Y 4 , 4 4 4 
(J 1 33 1 1 1 ^jlf. J ^loj (jyjJI X— <_l-u 1^-1 Ij dljJ l_?c_l1Ij (Jl— xj>JI 

J_2wlj-4 ( J? _3 4_ udjVl ^1 4_j^e_JI (j— 4 x_x_x_<_ujdl]I dl jl of. 


.^-5e_JI i 


i ^I_3 jjI 4_jIjlj (j—4 3j-£L_4 


J-4^| Id^J . 4 -^-lLl-U jL2T ^1 J—4 1 ^j4 (jJ) I—4dJ (jl 4 (Y) 




(f Y A Y/jkUT 1) jL*jia jj^- jtf&t ^4 


jSeaBeam 2120 jt-Lail jl^v 

d _U ciJLJjj 4—LreuuJIj <L_B_L 4 JtJI jl-AulII « « 4 ^ 1^ j_ 4 JU 

Juju ^ 4 U <<<ll J—4 9 a 1 11 II JLlujV I ^ulj_& j-u 4 4_*_til 

^_j L^jLjLu jue_<_ujj L_& Juluju^ JLZLluVI j-& 4uv 

(jL4 (_ r Jd ( 1A , 0 4u>.jll | ) j l _luj VI (_^_j I j_& dL_pJ 4 Lu_4j3j Jju»u 
^ 4U jde_JI ^LjS (_j.il (jt, 4 _ulA ^y-lc. 4 .*_luI (J_lujuj d jB <,.!1 
4 -lu£LaI 1 I dilu>jJU (<—iA , 0 4u>jll1) jl 1 B~ i „V1 jl gy. tk> B~1j 
£__L4U* J—luj £_4 jue_LuBj £-)_BJ I jd 4 _ulLGL4 jj_uu 4_u_ub ^JLC 
d>L_ul 34 ]! j mlu t a *\*>3 11 Bjll>j (_, Id 1 ^ < jjdj diLuLuJI 

^l-«.u.1I Bj—^u*.I dGLu Jdij dijl— lujJJj lG>LluV 1 j —4 4— 4 jueu 
^,1 IVi ^ 4 — d Juj t(j A , 0 4_uljJJ1) 41 B~ < n a Bj <yBj 4_ujju£JV1 

ju£ ^ Uj^ L3 ELAC NAUTIK 4^ jL^>J1 I jla 

:<_ ;r JLlIL£' 4 _j1 ais> Ij-cj LuUlu 

. juj_ui> jJ_t£' V* JJjuil — 
. jJla 0 0**—)** JJjuil jLLaj — 
A i diAl lju^a) £ t^T* uli ^ £A 4_* Ll jU Loi^l jj_a!1 - 


II VO * j_4 ^ £A 4» lu^U 4—Juaj j—t^l 4_u*jJ ^jlj—lu 
, (^L_JU j 4d L- < < n ^ ) ^ AO* * 
.^LlII ^jujlj A* ) 0 JjJu*. (_j23 (jl 4 d V1 ^ju/LlS 1 lo4 _lhU 

jL^JV 4u3J L-<_luu>. jGl 4 i5 JjJm* (j^LQ—UJ t 4_l_<-gj 


(GPS) ^!jl! 


BJdd A — £ j^c ^l.<.u. 1 I ^l_u I 4 1 1 ^ , ,<it 4_c.j»<_u ^ jua^I — 

^_i-u-^U 4 _jJjJl!I 4_o fc> <11 j^jjLjl! 1_^J_^ju — 

SeaBeamll80 multi-beam jL^>- 

^ 0 * * ^_JI ^ lr. (J_ <^jl.U I j_ it ^ ^ 

^ 0 Y 4_jjI^L t_ju ) YA 1 /ft* ."A jjlx. ^_Lu 4_«j^>. ^J_<_uj-j 

lUjAA-lBH i_u_U ^_II 1 &|jul*3 4__uBjI til 4_u_ub ^ If. 

BJlJjJU 4_*_ti^l 4_jjlj ^_Lu Cl_o. 14 m B < (iII ^ lf- 

^L*_tlJI 4 j lo * ") ^^l^—jj t4_j>»j^ ^ , Yx ^ , Y t>l_jll ^ 

j_Bjj (^A , 0 4_^WjJl] I) I c-« < n>. ^ ^♦**_ >, \** 

4 mB <«ll 4 _^jl>. 4_l3I^_c ^ If. TSS/DMS 4_^^>JI _ i_ujv. 

(_J L<_ujl ^ L_(J I ( L_Aj l^-*-^ IJ 1 I ^jl^- ^l-^ll ^ 1 Lj) 

fj-C. 4_^v.jJ> * , '0 ^_JI J 4_^Ju L 4 H 1 B" miIj CjL^vjJU 

4_( i_aJ ^_LtJJ t I 1 IJ Igjj I Ju (_u lj d B < ,, ! I ^ G 


4j>»!vHI 3J-^vl 

D-GPS 4__uj)jBt£LII 4 _Jj^oj t^jl_*_Gil ^__<_uLoj ^ 1 ^ 

GPS NORTH STAR dU>L^V! jL^j tTRIMPLE 
gyrocompass L^BjljBj 4 mB m,!I 4 _i^jj jL^j t941X 
tSH-165-A <1 jULlLq 4_JLud^jj tSPERRY 

RACAL DECCA 96 jUjj .Furuno 96 mil jblj 
TELECHART 4 _ujjB£JI diLiLuil 4_juLij tmil 

OCEAN DATA 4_uj_<^JI cjL^wjJJ cj^LlBu. <» t2026 
tSIMRAD NL BjGjJLI cjLjvjJII 1) * * * BATHY 
INMARSAT-C ^li^il j^sJI c^EJI J^LBj 
NAVTEX NMR 108 ^>UI jL^j 

Swath Bathymetry 4juiVI jc-loII jL^v 

j^re-JI (jj-ll dACt-ujJ.1 G — 4 4_u jjuo CjLG^-U jL^j>JI 

^j-<-u_4-l I ^_?e_JI jj) 4 C. c-<_<-cl>. I Jl_& ^-<-u.U ^jLzsj-C. JjLrtJj 

JuJl>j Jl_*jj _tUBULo ^L*_G 4 _!LlA ^—Lc. I _LGLs jl 

4_ luSLG.1I BjI_luVI ^ <a r. ^1_ II ^—3 Cjj_l^JI 4_C.j _ lu 

_llail ^Jl_ lujI ^j—' °jj JLuBB_luVI 4_jjIj t_il_LtL?CJ L_^H*_B_ij 

J_uLd 4_j J P l_A LuVI I t? I LU.4 J I ^_>- t < I to ( 1 t 4 JI I tf ( Ml lj 

JUl(4_^>»jilj tjljGubVIj tBjlJ lL<_uVIj tJaJLuail) 4G^JUV 

♦ 4 < X t < <0 ^ 4 j_<a I 1 a <_<_u^lj »< j^l 4 _jjIj 

j__c 4-t_ju^lu lu. 1I jl—^rs&j 4_uJ/^H CjLuvjJ.1 JJj— 3 ^IjjGu 

4_jjJlj JJjGil ^-ILc. jl^ j_u4j tjGj-ub jJb^ 0 * * —^ Y 

♦ 4—LiA-C J 3 I <;C.| ^-Ic. j_<^Ail ^1—u| JJjGJI BBr <^ jL^l>JI 
^j-ILc. I 4jujjuGu 4_*_tiVl BjJuaUo jl A-GJI ^l_lu.<q Bj^^l jLLqu 
JJ jGtil Bj_^ ^ If. I ^"<4J j _LtfGuajVj tdiLuLuil Jl_u 3 jj 4_^ jJI 

^_lllo j_SLquj tuuj—mil 4dj—<_uj Cjjl—t-ujJU ji£Lo 4_jJ ^Jlc. ju 

4u3Ju luLuLj_lII j_use_t_uJj jl_^L>JI I Ju^j 42L?e_Luil \_uJL I jl— a_j^ 

♦ jTuullLluJ lu 4 _jJLc. 


SeaBeam, :4_*_tiVl 


<u 4 _LlB_ t_uJ I Luj £>. 


j. 1 <1 jl^> 2120, 20kHz Seabeam 1180, 180kHz 

CjLuLuJI J_^JJ jl_uuj-B_i (jj^ueu ^ «M <q S U^iUG-t-ul 

. Jul_ cjLlII jj^r <<nj 


♦ 4_^jL aJ I jLuVIj jLreuil jluiuSj 4 ujuc_lII ^l_ p*VI j CjLLa_jL>JLl 

I ^jlc. . I <E ) VY l—^jjjj IjGLc A Y L_jla Lu 
jSx—t-uj 4- u u l c. Cj I j—. iT je-c L_^_lL« ^ lr. 1 1 Jj—3 Y ^ j—c jj_Sus 

jLUJuil jL* _tilt-uVl 4_U_Lt£u Luj—^JV. I_4^ t^__4 -LaJI j_JjGJLI 

4_* luVIu t j jj juaull I ^ I <u j rc-til c^l A j jj < uG I Bj. ^ j-1 j 

LU I B J to t B Mil£~J jljLUjVl LuLu-J_ 4 jL_^>.J ^L_BJ I ^_t_ul_4J 
4 _LlB lll! I jUtU t j^UJluGl! I J Jl—LUjJ I Bj Qy. I A—-L 4 -J.J L_< t-u I JjJ I 

(4dl Luil ji Be. £) (jj^utuil J-jILi ji Be. £ 4dj luj 

^LBJI ^—<_ul_4 ^ lc. j_4 -aJ! (^! 14—^jJI JLc. ^ Mill ^LujI 

L^JLuSE _LtUJ dll _LuLlBJI J_LUJ ^—3 J^G— LtUJ i LU I _LlaJI ^—jljj 

dll—tiLti ^ 1^ (JUJ—AJ JJ—LUJ 4 J 4~4 j Ju_uljjw ^_Jl L^JJUUJ 
J— UAJ £—4 4d I—luJ I J I J—4 ^ lr. j_4_3LJ 1—4^ i L-U-t-U I JL>J I B j | 

4_t_a IjJLI Bj^u-lj j_4Jtl I 4_ lOIj- 4 jLuuui jjwl jujGj I ^44lia 
VI i—B_j jBBVj t^lj-jl_4 ^ lr. lu jl Jl_£Gj 4_<_uIjJl]|j 
4 U*J I ^ r< 4 ^Jl L^JLSj jl jL_A_J_BJI ^L-LU.4 Bj ^^>1 jljul JluC. 

. LubjujuGSj <—<_ CM I JjJI dll—Ld 


oL>ojU 4 -uD^-JI 4 h <«TI ljUlu»Ij-4 


AEGAEO 

fULuV! 

^ AAO 

£_Lmj| ^cujIj 

lA^>4' 

(—B_LLmBJ 1 4-LA-4U- 

+H100A1 R 

4uBJI 

4jjucu diLreuI 4_LlB_lu 


j.Ajol 

JjlaJI 

r'-v 

^GjlaJI 

f T., 

jj_4_a1I L^j ju 

J= VVA 

4-lIIJI BJ j_ 4 u>JI 

J=A- 

Jj^jil 4_*_lu 

Ll4jj jla A 

jj^jJI diy^iLul 

B juBd ^ Y 

jLreuVI 4dj^ lu 

2 x 950 BHP MAN B&W 

20/27 VO 

j-u_ujJI d] juGU 

Schottel ski-87 unit, 2 knots/hr 

4_j_uL>J 1 J^LuljjJI 

2 x twin V.RR 


2 x MAN 331 Kw/370 KVA 

(296 Kw) 450 BHP 

4kj^JI dl jJJ_4 

1 x MAN D02006ME 46 Kw 

/ 62.5 BHP / 45 KVA - 36 Kw 

JuLluwVI jJj-4 


1—4^ t(cuA , Y 4_U*jli! ) l—^J l 4 dll—Ld £— 3jJ dll— BlBe_4 L__(— <_ulj_4 

lULBUIj j l—A_ lBJ I ^—lu.4j ^JVI t B AlY( Mill jl—j_4_JLJ_!_U I 

JjJlu^I j—4 l_^_ hUjLlujj I j_d Jl— ajVI 4_ujMu jj_lu 

.(l_ lA , Y 4_uwjUI ) ^L-LU.11 dlljl—LU_4 j| JUL4I l_^lJUV ^ jr Jd (JUjLU 
dll—Uj^U ^ Mil jljLUjVI dll_uvj_4 jL^Jv j l_4_AJ—i_u I jj^uvj 
4_3l BiEj ju^uil jL^4-i dll jI oIIS - I ^ t^t^l jlj^ulj j 1 _a_lBJI 

j—4 J—J G l 4J L^UJ^UJ 4 LUJ I 4 B_lLs 4—A-J-lLs 4_jjU_4J 

4u>.jl! I) l £>j_dj jj_It£ui I 4 B jlo di l^jd>. j * a) [4 lujj Lluj 

(J-LsLl^ Bj—U-U^ LU IJ I—lu. 4 ^-Id lclII ^JU>. 1—4^ ‘(^A , Y 

jujLu> (jr^~ ^4j dueuil jl E i j-uu-ulti Lilijj t4 _Llh-4 

4 L>J IVI l—B _ luSLlh-lI I jl_ 4 JLJ_Lulu 4_L4Ub I dl I j 4_LJJl-4 

(jjL^UCU ^—LU.1 lj jl— jljuJI j—4 dll—Ld JLUwlj Bj— L& dll—4 j1a_4 
4GjU_lu]I j^— 4 ^Jd t B ^XU C^l Btl ^_t_ul_4J jljLUjVI dlLuw J_4 
. 4dl _ Luil ^—3 B J Be. £ 4dj _ LUJ 


j—4 LaIlI IJ J—LalBeJLl L—l_L>UJ V-jJ ^-^1 J-llu j_ 4 -Aj| jl—LUvV jl£j 
jl—LUwlj ^ Mi ll jl_4dl 4_Jj Juv (jr ^ JJJ jl ^(11 jjkuw I 4 
4-X—LUVlu 4_L?e_Luil jl—JLJuJI J—JJjLUJJ (jj-Ut-lJI ^L—lu_ 4 -U 4 BI 0 I—L 4 

dl—L laJI ( A-^jJ du^J J <>>4l jl£j t^ 4 ^L_Luj jujLu-uil Jjuvjj 

. Bj Ijuk] I dl Ll>J J j-4_1 jd>>. 4 I—LU-11 J*L>- I J I j^LJ I ^1—lluJ I J—A 

£-)u3 dll—Buis j_d ^_Iul_B_4j jj—lu ^ Id ^1 j _1 JluJl>u jju>.j 

a 

4—a_j_lLs 4—jju_l 4_jild 4—^ Ju 1— 4 I 4 dil ljjiH 4j t j ^ ill 

4 BjUl 4_jiljll 4-ul BiE ^ Jl_^ I ^—11 jj— lujJIj <—< <_uIjjJI 

. (IA , Y 4u».jlj|) 4uJL>J! jd-ujij^il 


4-U/ljjJlj ^-Lo X l 2d 

diLutjVI 4-Lua_ lu (ji_ 4 lr. 4_ luIjJlIIj diL>.j_ ulII dijd>. 

d<—BlLGI ^) AAo ^Ld d<_ aIlu (jj-Bil AEGAEO 4__uluj_JI 

ula_LUjlll J ^ <11 (jy^J_BuJ dlLutulj 4 J 4 Id dll_LuljJ I ^ jld 

( Jr ujd (JJ— II ^ \AV ^Ld ^_4-La]| d—reuil Jl_4dl dlJ_u_4lj 
l—^B jLllu dijdv ^) AAV ^1—d (j,u3j tula lu jlll jdtuil (juju>. 

4_til d<— LlujjI_4 di JlUw Gj ^4-uld j— lGc_4U dl j ft j-■ j U^Mu^lj 
♦ 4 J 4 I » 11 dll Tt_l jU ^-llBjuil j— ^J^4-U I 4dJ J LUaJI 4_U_U2J 


j—4 4_UvLl>uL4 J£Lu l— AJUjjj JL-AJ dlLutujU Ci L Ju^j 

4—luIjJj <?LuJll duLi dll—LuljjJI ^Ijdvlj diLueujU dilj—L^uu 





(fYMr/jfcUUJoLoyis j>v Ja 32jUJ! jliftl 



3)Lc.LLa^ '^L-t-u.a l_4^ *(A , A 4^.jUI) 4_3 jVI 3j. ^^Vlj cjLJVI 
Ji_L*_L 4 ^ ,„Ulj CjLwjJJ ^_J3,_L4 J L^-X-t— <-U L (V lo 4j ^ L 4 ^ 

3)1—*_j_3j Y^_£ * —io* 4 j>>j <<io 1I 4_3laJJU c.<-JlL i 4_*_LV! 

jj i^> Ci L>3~ll 1_ <£ i 4_»_tTuVLs L^j lL-jIjjL j^_jj_juajj j^e_JI 

) 3)L-ii-cjj-Aj I^L^ "‘~ 3 CjL>jJ,I 3 —3Jucj Y ^ 0 <t3L<-u-a ^ ic. 

Cj 1 a 1 La < <1 <0 ^_a t Y ^1 La 4 ? II j ) ^1 La 4 ? II j Y 3) L<-ujJ3j 

j jj_J I j L>~ l ^ < “ LI Lj Y 3 )1 ‘ "j '^3 ^ 3) LqujJs ^ ^ L > a 3 ) 1 * < 4 

<—Jj_uVL 4 _LlC- ^ A _}Jl_C. £_3j IjJj tl—xiaj| SjJljlIII 4_»_tTuVI j 

<_a lTuSCTu-u-II _slj i CjI Lutil Jjj J Luo _i_uL) 3 ^—3-3t£j 

J. MIC. dJLJ j 3 Jl_4 C^jJlL<_uI Cj [j—4 (J-44-3- L oC^l! ^Ji ^JVi 
* 4_JLL3_} 3>£> Air.j 1 _<-cl^-'v. j CjL.1_ i_u 


MioU 4_JjVl ^_jL_JI 3^-C C__<—CaLLa I jJLI—lju I 4?l_Jj| 

j-^_CJI (jj—£ 4_i_uljjJI 4_c*a^L>.j 4 _ajL^_JI ^_jL_JIj (^j^_?e_JI 

jj-jus 3^ BlZLcJU 3jj_jqajJU CjLjLuJI 4_^>JL*_c Jlju 4_43jl_3il 
4_3jjt_aj 4_j^_iic_l! CjLJjjJI 3j_4 ^L^jjVIj ^-LaLaJtlj CjLsLjJI 

j-*/ G 


4 a Ls < ^ ^.ujl 4 

ijj-ijJl Jlo-Ju ^jUl! <Jj^j>JI 4_sL>. ^JLc. 4 3La<ll £_3 j 
4?J_& ^_<-cL/a <JI Jl_&| cJq ioj .( lA , \ 4_j>*jJJI) 3)1— 

'.^JLLo 4 a]n Ul 

(jr ^£i 1 4>j_uGj 4_jjjU£Ll!l j! ais~>11 jjJ> 4_^jjl^ —) 

^jLijl 4_*_j_lL3 jj U"j _3JI I <L_*_ula 

.^c_JjLl]| J_l3U 

1 ) ^LlUj 3j _<^i_Ll! CjIj Jlj^-U-U 4 j—sjjuaj — Y 

CjljJlb L_4-Jjl£ ^_?c_lII ^L_u 3 CjLjILtxuo 

♦ 3^) </Yf. 

Cjl_3i3c_c 3 )— 4 jI! LI 4_LjjjL j. jj <^aj —Y 


uLlII £_^3-11 ^_u^Llc jL_jjL?tIL! ^ ^ iH 4_f-uljJ —1 

.^c_JjLil ^_j j_SL o 4 j~4 3 ) 1 —<-Ujl _ uu^ 


4_i_uljjJ c__<_(_uljjJI CjI _3i3c_c 3)_ 4 CjI_LlC 3j —C 


^V! c h mA” <«ll CjLLuoI 


Deep Sea Systems International 
Inc. (USA) 

4_*jLuail 4^jJlJI 

Max Rover Mark II 


*U! ^L / ,< Co <j j3Lc Y * * * 

ci-^ L^l 

AO * 

oj ^ 11 

f Y - Y 


f 

^J-xil 

0 * 

J-^JI 

3rJL3 4_«jjt_4 


ROV 14kW, 220V 

3SLLJ! 

^_?ej>Jl 4 4_uLj^ 4_J!j 4tcJj^ YA' 3j^ 

V 0 Uoj r YY 

4^j)lj 

CJLJ j j Jlj_4> 

f YY- • J^kjL-aU! 


4Tl uj LbJ JlC. 

CjI jJjJll 

L Jj ^ c. 3julc. ^ , Oj (LtUqu 3 j31c. ^ 

4_c.jw<_uil 


£_3jJI 4^Ua 

^12 3 ^: j (j-^-*J 1 j 4 4_jjs.jiJ 1 

LJT J^jLI 

Trackpoint II 3 o k.~il 

USBL,- LinkQuest-Tracklink 
10.000m, Hypack Max 

4_pw jj 
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{^j — a J-r^) cA>-^ JU_3Lj (>o — ^ 1 j^—^ J -^0 

jLj^Ij (^Ijj a (11 (j_j£_<_uj 4—4j l L_^Ji_L3 lLsLjlII 4_a Jlc (2)~ 4 

^_ublj^l jj_j^JlII 3_}L_jJL) ^_ LxuQ (-3^_^ 

^Y * ) * ^ t^^L>Jll ^ Ml /Q ^_tluJ t4_J^I_4jiJ (^y-L(_i-ujJ I 

.(^ ^jLjm ior-oY iY** x ,^>-^1) 

^-4 J_C>0 3jL>U>JI LjLuU-4 


4jJj-<>— t-uil 4 _ajj^lII <lSUX\ ilo miJ Jlo miJ (JoL-iil 

4_«.a-t-uJ-c (j_c Ljj3 I I 1 "'j N t^jJjVl L^itJjllLi 

Jj 1 Mil I l£L_peJj ^_u2 <_u 3 J La <_Uj *4 mi 11 Jj ^ 11 JLlC. 

^ t djJ, I J1 gf. I t" > | Jl_^j 4 ciJ—Lt^ tiJ j \—a j JL-t «-ui I 4-^LJl I 

^ ^ f ^ o- 4 I j ^l-^JI ( _ r ^ JjVI 

(^y—iLlil ^_<_UjJll L-A^Lj L^X * ) Y ^l-^. J-JLo J. M,C. ( J7 _iLl]l 

J^_Ji]| (2)“ 4 ^ Ml^~- (2)—^l-^l (_J 1 ~*~ ^X * ) t ^1—^. J, g Ml 

jJuL _iluj^_} p J ^ t I (^)—4 j£!_ J ^ 1 mi Jl_ 3^ '4 nuii 

t^Y* ^ ^ ^Lc. cJl_jjJw ^y_b 4 3lo(ll 4 _JjL*_ 4 (j-^lj^4 J— 

^Lc. (JJ-2 (jy-5 Ju-A ^1—«.U.4J (jL_b c_<— l L l £ jj_j^Jl!I 1 J 3f. I 

>pK Mill JJIjVa U iV il^h^^YMY 

:^LUL£ ^ju^uX\ lj^Lvj 

JJ 4- < 11 (jr Ac. 4 uj J 3 ; II Cj Loj - <<j 11 4 i_u!j_i —) 

.(j uAjI—<— tfuJj-J ^_x^Ijj^ ii. h j4 (jl—^ (jj—^( jl t(jL^>. 

;j_J_)j-3j (jL^.) JJ rt-juail (jj-i^- 3jj 3-UI (J^3 J /^ifl 4_<_uljJ — Y 

♦ (a^J-5^ L^! 

d 3 U i t U (jl cuJ^I JJIjI 4 U z^mI (j_C. CL< rc_! ^jj —Y 

.(j^u (jl—^ c_<_ lLl£ j 

(j «Vj J <_Lsl_*il 4 3U. ^ n 4_4-^_4 ^_^lj_« 3 ♦J ,U (j_ujj —1 


^_^lJ_4 (j_fl ^ 0 * * (j_4 j»j^| 4j JlJ-A—<-aJ I 4 _Uj^lII 4-^LLJU j 
( jj-tiiL 4_jJLc. Jj^ ^tD' I ^l*^J Lo_4 4 jj4- i^W jj i3tl 

4 _oL»JI fil—L^JI (j—« 4_(.u.<^ : I( ^) v 1 r j—J-3JI £—■a ^jl_(£•) 

J_) v Ij^j ul! al_<_uJ I J_ 1 4—4-%^4 t j^—lLajJ I di I j _l! I j 4_>- Li_<_uJJ 

I J|_lC. jL^CJ i(J_5t_JL>Jl 4 Jl)Ij _ LC. (jljL-LsJ ^(_ ; y_l^>Jl 4JJIj_ LC. 

(j_j4jJ 2_*_^Ly. (j—« j _lioc. jl^vTj _i-a^LiT jJl_jj ‘ jlj 

. jj_H^jJI <J—XJ jl-£ t_<— lLl £ . J. I t jd:L-LtTuJj-1 ^-J^l-i* I ♦ 4_iSLL?e-LJI 
jl_£ (j! X(j r JLiJ jl—£ jrt-Jjl X jL^. LLx^ X j_j-lj£ J^I-4 

(jjj_3j_p^ l_ 3_OJ dlj_jj (JJ 4 jLjI ti 1 ijl kilj iCi-LuJja3 t<—t2_j 

jl_£jj 4_*_^l>- j_4 4 _j jljj 4 Ij j_j J jl_£ jdljj^jLaj jl_xij_j_Jj 

t( jjj_jjj>. (>JLiJ 3 jj_H^j _j^l^ jL_^ . j. T l£L_peJLu 4 j<jtjjl£Jl 


4_jLcj^ ^-^.osJllII (j j j-A_<_uJI jLjVI cjL^tjI ^jj—xiLc J IUMj 

/ j LLi-u VI L^JILo (lojil CjIjJLIIj 4j>. L-<-a.U 4 —XjI_a]I 4 *M(JI (j_C 

^ 4 L>J- 1 J (Jj-l J mi 11 J 4 *j 11 4 mm iij-4 O. %_l! I I Jl ^ Jj 4 J ^ 

— 4--L4-UJ1 dlJ Je-JI (JJJ^_LC£5J CjL*_ 4L>J| jdJ 4 I—4-L*JI I—JLLi3lL_<_UI 
♦ (_y 4 UH C.<—ge- i il (3jJ_LC£5J — jjJ__ijl_£ 

4 m j_c, 4 rtj (II4 4—£j-a_4 Jj_^jj C.<_ge- i il Cj jl 4 ->- C.<_ ^>0 (Y) 

^—ufcljjl. J ljIj-^ 1 < - u - <3 ) <-Lsl_*JI 4_3la_Ll j-Jgr t . 1 4j 

JJ _ LU-L4 J I ^ ^_ t_U_4J — 0Y t Y* * Y i (_J- ( - , _ 1 - U J^ I ) <>J jl— 4JJ Jj-*- 1 _ L -°J‘-l I 

j_4 J^ 4__i^jlbj L(jjl ^Y *) '^Lc. lULaJI j fc>gl->■ a j_c, 

j L 4 J 1 _U. J J—C. Jj ijJji <jjJ I (^— Lc. J 4-26-4 J j 4 C J l_ 4 J>» j j L t_u j I 

. (jj-1 J_i-aJ 1 j_4J>-jJlLdLC. 4 ( II ( > J-4J (jj-1 J_<-aJI 

L^jL_i_uLx£j ^_£jXI CjI Io Io 'Te-4 j i mjJ j_uj_^ (j-o^j ‘vj l (_j-l| j^>l-3v. J< mi (YJ 

. 4_4Jj_£ CjIj L>- j —4 3jl tf~l ( (I jU j_i_ujJ jl-^>- ♦ £♦ I (_J-I|j 



(fY-u-YMvy^un) cUuji jifti 


. Jj>- Ij : yl j-Bij I JJlc. — 

4_i_ lL yyi _i-u_c ^ If. j_ dj :j^sej>JI y If. <ji_uiill £_uisj_4 — 

*y£y AJI t_jj_L>JI 4 "i £ y-y y" <3 , o 

- j-^j < ^ /^L, ,<11 ^JL. ciL>. :^aJlBJI 4 B <Lj j.B ill t_jjJL_ul — 

^_b!j y ^.iLill j j i_j j-Lt-u^/Li ^jLt-ujl :4_^_<_ujJI — 

* y*L—> Qj-dJI J J 1 ^ (J*J $1 < << II ^y 0 I A yd-C. Ijjdl 


-YY AAA ^LiBf) ^Jl^I B_£!j UKi ^JlGJI 
y 1 C. Bj L«J I y 1 C. ^a j ( nj-1 I j <3 f- Lii <—3j_u_4jj i ^ Y 1 


yay—ud J Cu—Bi-LsSJ g. l_B*Bi t-u I ^£j-J>. X 4 J J t 11 — V 

B V4j 4 jlj j^».j 4 ^a_}|jI : CjI _x3 £__jjl II ^aj_iujJIj 4_jlu£L!l 

. '4 <V^ I a CjLJjjj dJI jj I j_ui> ^J— 4 


(jA ,ra^^i]i) JM-LXix -r 

. ^.V , V 4^L_u_a ( JT lc. C JSL^JI ( j- c - l^j-iL :jj?cj>JI — 

.^uiAxAV tj-st>«JI ^uLw/^jjuTYxY 0 ■ j~< juJ I — 

. Jj>» Ij • (_pJ tf < 11 J J-f. 

J mB <11 £_jlUj_4 — 

. <■/> IJ y J C. c^i ^ t 4-4 J^j j*L 4 ? 1 11 < SJ.l_<_u I 

^ j4j 4 j f. I j j 1 jlsIj (^Jj) * II <_jjJ i_u^Lj yA jT: ^-uujJ! — 

,y\ _cJlBJI y j tA BjlsI _<-uJI ^y BI^ ^L-.iLill 


.(oA.YJUjUl) JM-LVI-t 

.D J^j^il ^ :jjsuk]| - 

4_IjL ; £j ' > * ' i p < << \ 1XA l & ^ ^ o j | t < 11 1 <r> ^ — 

«p 1 '< mxm :>^>J! j ^ 1 dV 1 , A 

. Oy miC. 4_<-u-^j>- • (J^ 1 J) tf < 11 

.^jl^ Ml :jl5EJ>JI (J mB (II — 

4-jLU BjJ_B_L4 4-4 _<-uJ :^Jl^JI 4 Bj Uj J. Bill C_JjJ_<_u I — 

4_^j^>JI 4_JL>. I|_j (j3 _LlII 4_jji J-j-c-J :^jl_L*It]| i4-L£-u±A 
<«(ll L«^iejjlj (J-jLLlj 4 4 < iy 

4_J <— ) j-1_<-u^Ij 4_4__<_ujJ! — 

. 4_J^1 —ljj tL^yyjb ( j r -A 4_11 JJl_U (ji_C Jl^ 

(y\,X^yU\) JM-XXXIV -0 
.^V t X 4_£L_tuO ^lc. A J^l £y£. — 

l^yuJyy^- y\\l\y y^y^Xl (3^“ ^ < 11 ^ ^ tS <1 i^ysy ts~i dl 4 mi^LlI ( ^ 

j. ll a Ya- (tUljjge-caj ?. I y-Se-u2> (jr jQ -vjJ 1 ) 

.<—S^lJtj! 4_a- h t/~> 4^^131 


JM-XXX- (jr ^ 1 ( j-Jj-Bll]l \ ,V 

XLIX ^ L^jj IX, LXV, LXIX, LVI, XXXIV 


.(c_A ,X 4 j>.jJL!lj JM-XXIX — \ 
a BjL_ 5EJ>JI (j£l_ub ^j^y—UJ C_JJ—<->• > ^-5EJ>J! 4_o«.lj — 


: J^J5EJ>JI 4_pwlj — 
.^aY , ) 4^1 _I_u_c 


^jjj\- dA/ ^ 1 a YAXY * t i^yli _i2_(JI Q A 

.^uYAxoV 

. Jl^Ij : ' y ( jI)j^_lII jjlc. — 

*' jB a| \ <,, (jjlc. : V I (jIlBU I j-a ~ 

, ^Jl 4aa_i/jJLLi! :^jLBil 4 _B_lLsj (JolB-lII t_jjJL_ul — 

£^y—$y~4 iS^J} * ^ <-ji^J_<_u^Li Bjij) 14 a » < 13 ^ I 

j jJ^5 4_J 4_<_ulj ^j—-o ^yJd—x^y y\-i cJjJij! 

>( j J ^3 (yd-AtX£^\-i 


.(^, va^^jm) JM-LXV -y 

.C (jj^yuh ^ \ iV :jj 5 cj>J| 4 _pwLj — 

.^JjU^ ^ X*\0 j^yu \-dA / ^-uu YAXYA * ^)*' 1 ^2-t-I I — 


4 - JM-V‘ vil‘ XXII‘ XXXIX‘LVIII* LXIII ^33 (\) 

4 OT ii\— IV 4~<1 Se. k <y> ) I Ltiu-l 1 jt-L> LLl 1 <d U%41 se. * -£—u±A ?.L_ij( 

(0 , H <Y* *Y , (!> j|) JM-VII (“l* 

. BjL>. ^-Lc. yjzys*. ^ -jnjB (!l CjL_uLB_a C.<-L^e_t-u (A * ) 

£—a ( _p3j-_*JIX ( JjlaJI ( _ 3 -jG :3jL_5cj>JIj yiy 3itl cul_i-uL^S (M ) 


v j_uIju j_y£>y ts~< y j-jJ 1 jL^aJ ) Y 


1_ &y lo4 4 _BJL*_a Bj^jI J 4_uj_A lr. jLLoI 4_u1_4j 4_^l_ i_u_a ^ lr. 

^Jlc. 44_<a_S4-j-Sj^Jj-) BjL_?cj>JI ^L-djud i Lu^Bj jlJLol 4 —«.u-<^>. 

JM- :j^j5ejs. ^ lr. ^jI/j—Bj I Jl^j 4(jI/j_Bj 1 ^ < a 

ju.Jlj 4^-jU. JM-LXII j JSL-^I J_Jw! j LXI 

4_^1 < <1 a 1 c. C Bjl yy- y—& £y j * _j-A A. y-^y <~ n 

JU—Bui! (j— a ot^BLo 4—, YB— 2 wj-U!) ^0 , 1 

^Bi iu < y * I! 1 ^ 33 . mi !! y i— <-a I Y 4__! yby <__j 3 < j >«J! 

y l_ILc I Oy <3i c. 4j3 1 < " a ^ \ 4 ~ jjty eh 1 t 4_Lq ^j—iySyS>- ^_JLc. 

B^L.^ BjL_ 5 EJ>J! y—A ^1_BjUO C_J^L_J A J< J^!! ^— 13 -^. (J1 A Ml 

3 )-C. UlreJ Bjl_?ej>J!j 4_ijJV! BJIjLjj i l_^_jlc. ( jly-d JLo L-ljjJLq 

D jjL^tll! 4_i_tTuj (J£Lj-& (j -4 4_j_B^j V! 3 ) I P L^y-^" ^ o^ 1 j—^ 

4-1—tTujLq 4 U / xjjBj t(J_jj>J! <_uLj !j-BLo ^ , Y^L^^li!) 

4iLaLC y-^- J» ^ ^11 tl^Bbej L^j| j. ^lAj 44 _j_cse_ 4 Bl <Bll 

Bl_LBi! 4 ? j_A ^—LsLBBjj i 4_jjj_L>. 4_$_BJ! c^>B^0,0j ^Y, Y 

j J_still y \ ^ yj^y ‘I_ *-4 4_Bjl_atsw £__<a VLs_BL 

4_J 3 SW Bj— j_i£LI! Bjl sr skJI 4_JlBJ dUij t j_uol_L*J! CjJl^wI !jl_a 

. A ! j—Bj>J ! j y-^-yy 

JM-LVI, Bjl_3EJ>J! j_ 4 ^1_BjU 3 _J ^ If- (ji_ Bj 

JM-LVI BjUt^i! (h,r^jil!) LVII, LVIII 
L^\ MiO , V 1_4>!j-Lij J_sr 4 ^>IIj yd-jy 2 iy JM-LVIII j 

Jl_^ Ij !jlj>* 4__l£'L y* j Bill ^Jlj3 4_B_lL Cjj—^JBj 4 ^ < <iY , V 

4 Bj < 2 J>» CJ JLAJ mi 1 4 lJ_J_A^L> ij! i^y 1 C. ytJ J O 1 1! j — 4 

4^j^_Li*, c—<_ 11 ^ 1 ^ LVI 4_st-jijLiailj jl_ ( - uJ i 1_ ^y-^** 

(_y lr. Bj_ oLjBLaj 4_jj!jILa 1 ^1^. 4 ajBB_ u±a lLj Li. CJ_isc_ij 

p jL«.ujl ^J-jlBj l_^j| j-^Lj Bjl—stj>J! ^l— h-uz j—^ 

Bj—B _1 ! Jlij 4 (jiJ Bill ^—45 1 ^ 4; L * 45 ^—LLBjJ Bj 1_SEJ>J! ^L Mil 
« J J—5til I 1 A <~J J—1c. (ij—>• I 

4<J ^ ,,, 4 B .L 4__jJLaj- 1 I j j BtjuaJ I ^_Lju :^JLaJ 1 4JLlLs-Y 

4 B 1 L11 (Jlj—J C< il£j 4 « £ I j sr 11 yh—uyy)) _j ^.<5 l^uLg j I 

lij^l j>rp (Jr^ Lkj^.j 1 J^tSKil (j-C- 

j-jJiij IJl-u dt 4jJI ^_45 JJLiLB^j ^aj_<_uj 1 ^jlf- j*<i Bn ^_B 

4 4 j 1 C .y 4 jlj-<B<—<-uL y —^Ij 1! 1—^4jl yhy Bill jj-J 

4 BjL y j_I ^jJlj (j — 4 L-<-<-L yh J Bill j <ar. I J_A j — 4 ^BlZLiuJ 

jl_3 UU 4 jlXC. 1—t-u.1 ^_u B)l-i <__ lLl £ jj- T t^jJI BL^MJ lj< li 1 (A) 

. Bjj ts~l 11 jiLjjJI jJ3l-4>* (3 “ 4 ^ ^_ B u i I 4?iJ_4i 


<jJjl_j j_j l W—V 0 4 Y * * Y jl-L*.j ciljLjju^ ^JL*i! (jr ^ ^j_<_ujJ!j 
^j-ucjJ! jJ^lj(n' <Y*V t( jLi t A > -1 ^ 4 Y -0 4 jUwj 
. 0 <-Ll_*JI 4 BL < 4 } ij —45 J-jjsej 4_j1u£L1!j j— jjLu^illj 

1 <ar. 1 »B"j-45 ^JLojJI j-jsej>JI j— 4 ij — 4 (J--l>. 4 * mL l_B_IGjj 

^_ll yy _Boil j_ 4 4 _ls» | j_i ( ji>j-_c. I j 4 1_ljj-Bj Ij—Us 1 1 4_Jjja. 

jJlujj 4^a AY c_jj_L>JI ^jj- 11 JL-BIij| 4 ^a OY c—jj-iil 

4_ujJl!I 4_jjj_L>JI 4_ILl>.1u_) Bj— jui 4_<si 4_I _Bill ^jl_<Ba_u 

*(!A J ^jiil) 


(ji j_Bj 1 ^jlr. j-jjIjSUI j_as 

.(c_jA , ) 4_J>.jJil ) JJ-AJJ cU 


■ V ^ 6 -^ CsrL- 

) |<UJLi ^Lj-BL (jr -lj-C. tL j 


^B mi c B (jij Bill ^ L* a j—^ji Vl ^UbV! j-_jisl_ 45 j 

♦ 4 _jj 3 j—BL t_ jj—L>. j J 5 j_tii I j — 4 4 _uusL>. (J_u>J! 

3jL>u>J! ljLloJL4— \ 

j —a Bj —1 Ju_ 1 _U_ 4 S J_sl Jj _ 1 _I_>|J! ^_(_U _4 f-\ M | J_Aj_BL 

4 V (c_ jA , ^ 4 ^>.jli!) A, B, C J Bj Lstsw <J£—ub Z^JLajJI ju?cj>J! 
1 _£iu 44 _Biiitll Bjl_a=j>JI ^1 _Bjud o — 4 1 _JJJuj_ti 

^A* ,AY ^—jluilj 4 ^A * , AO ^J^l__L^J I Jj| ^1 _BBj! 4 CjL 31 _ 1 XL 4 S 

L^LUl J y-^£- (ji—Bj 4 —Jjjstsw j-j|Jj BjL_CJ 4 ^A* , VA ciuJluilJ 4 

J< J ^ _BLj 4 Bj 1 _scj>JI ^1 _(Lu^ CjI _ti>- L- JI 1 ^>-jL>.j 

4 ^_;U>J I 4 _<si lr. Bj_ j IJ <—B_<u 2 J ^ I \ , YB_».jJLl I ^ Bj 1 atj>J I 

j —a 4 lisj^c.j 4 ^aA , A t_ jj_l>JI (jj— 1 ! JL_biJI (j —43 4 _ 1 jL ^_Ljj 

jj-seuus 4 L mi jU (jj—BL.A 4 _L>.Jlaj 4 ^a 1 , A (_jj—* il (^^-l! <_ 3 j iBuJI 

JlX JX, JM-II, III, IV, V, VI, VIII Bj-^ 

4 (JM-V) y\y sts>*. 1 4 _jj-Aj j—jjLuajj ^aj i_uj 1 ^jlr. 

1 _Aj_L_£j) ju_still Bj_ jl>- 1 _o_^i _43 4 _lH_^_ liil : jl_jjuLi istj 

4 ^^__<_uV , 0 1 Aj L 4 ) J * tf 11 4 ljj~£ (Uj "A- V lj 4 ^^A I *1 ^ ^ > Y 
. jVI ^j-is^ j—B j 1 —0 Cj Juja. I 1—$_$j! j ^Lj 


A j a VI n (c_,A , YB swj-UI j B Bjl sti>JI ^J^L—ub Jlj iu 

^jMjyy>- £yl>\y JjjiL) B)!^ - p ' 11 ^ JL 11 '^j <<11 .J ^ ' 4_4l^lil 
4j_ILa ^j—a J-i^ (^1 Cu_<i^jj J-45 C. u -«— u j ( 1 ) 

JM-VII 

^j —43 J—us. ^ ir. BjL_aej>Jl CjI uiia y^-> 4_Lus Jj_^j (J—(j— 4 (Y) 

4_j^ y "f. jT yj—uu ^JJlJI inti ^ ir. l^j uj 4_L<3 _uijl J—usiilj 

.7^UU3 Jjl ^ 






( j ».Y*u-Yor/_*uri) cUuji jifti £jjA* 


i 4_i_u2j j. ">J I ^—Lc. ^jI/j_3JJI 4_3_lIo (jj_J ^J_!Lc 4_^ 

* l—1—(jl ^ ^111 

|jL_4 'j' < -<J j <J —^>- 4-4—i-uj-1 :^_<_ujJ| — 

.^L;_J! j. j 1 ^ 4 " 11 4j 

.(A, oa^UI) JM-LVIII -> 1 

.D JSLt^JI {_y$-iAS :jl 5EJ>J| £jS^_4 — 

.^4-<-uAAX^ IV Z^-^_>iJI ^-t/La-4 j ^4-l-u Y AXY ) t ^j*M a (11 ^j_t/l_4_4 

♦ 3j. Mif- £yQ ^y&\ t ^yu j)4?<ll _},_LC. 

♦ jTl«.U. 4 Ml :jOSEJ>JI (Jll 3(11 £_03J_4 — 

^j—ll ^J_j_4-i 4^.1^ jj. 3;tl :^jl_3JI 4__3_lUj (jli 3-Lll c_j j-Lt-uI — 

♦ j. ">J| I j A ^ If. J) 3 < II ^Jl_S| t mH 

♦ 4—OJlII oW^ ^44J t^4-<-ujJI — 

.(A , 0 a^UI) JM-XXII -> 0 

A.J^t Cy^ " 

.^uVTxiV ^ ">«J I ^jjj\-q-a I ^j-u } VxY V t i^j"u a <11 ^_«l_2_4 

. tjPj-SlII JJlC. — 

(J-4 J—LxoVI 4_<__)L>Jl (jjJLc. :j-J?CJ>iil ^j-JLc Jll 3(11 £—03J-4 — 


<jjJUI 4 _jJ_4j 4 ij. 3 <11 :^Jo3JI 4 (j~i 4 ? <11 c_jj-Lt-u I — 

£-Jjl Cjljb <j_4 O^'*' <~< J— U -O :^4_<_UjJI — 

t4—u-4J (j—f. 4 cLjlj 4 1 1 jJl_o 4_J (J_ovjVI 

* 1—J5)j—ILiw | Jl_S —<—u ^j_JI L-4JJ Ja_Jwj 

Y',Y' 

XX .j XXII - juail ^j_4 L^IlSj-*-4 

.(jA , oa^ui) JM-XX -n 

.^0 ,A a^l_<_u _4 A JSLj^JI ^Jj-C. :jJ 5 EJ>Jl £_Sj _4 — 

.^uVTxiV l_a_4 / ^-<-u ^ VxY V t ^j*<i tf < 11 ^j_ul_2_4 

. jl^Ij jjlc — 


.j£j^j>»V! j^yiiJ) t? <!I (jljJl 11 a ) l_ 

L-Ll^J (jlj. n ^-4j( '-IslJ4 (j— 4 L)^—^3rP‘’ — 

i4_<_ulj l—*^lj c_<_4_J ^4>U! C< aLj 1 4^ < >0 Jtf MiVl 
♦o'j—U^—b^J S-^4 4_J (Jr -l£.Vlj 

.(H, oa^^HI) JM-XXI -\ \ 

.A j^j^n — 

. p /.. \ X\ Y Y V| ■ j)*' 1 ^3-t-lI j^yu 1-^-4 — 

« ^4 ( (I )'Ax^ 0 * ^jju Lg-4 j ^4 mAAX^Y t 4 ^ I 

♦ 4-«-u-4^>» £j-a I * jHJ ) a 1 ^ 4iJ-£. 

. ^Tl<-U- 4 ^-La_<_u JjjJLC - J)** 1 4-tII ^-jUOJ-4 — 

4_L^_ifu_4 4 i m g l i L-n t j, /1 1 l ^ t 1 1 4_fl_t^3^ a /1 1 l i « ,. | — 

t ^ I J i 4 L;r JL4j L^Jji 4 (j-^4 VI j) I I a_ 4 —I-UJ 
.J-_p^Vl ^j-4 CJ Jl^w I 4_) I J^l tj—txLjVl ^j-4 

1—L L 4J J. fc> <J b—J—^ I—4-JJ J— 1 -uJVI (j!J_JJ>JI :^4 I IIJ-II — 
. I_I_j_4-J J. lo n (j_ 4 -JVlj 4 4_l9jJI J, J 4^4 

.(^.O^yjl) JM-V-U 

.A ^-j — 

.^AVX^ 1-42-4 j ^4-<-4J ^ iXY^ t ^J*M tf < 11 ^4/Lfi_4 

♦ Bj. miC. j^l 4 _<-u- 4^- * jHJ) tf < 11 4iJ-£. 

♦ j^u.t±a 1 (i :j>jsej>JI (J^ 1 ^ 'II — 

4 mi 4 4_>-a 4 4?jlo 4^. tfill :^Joa]| 4 4 ?^li-iiUI c-jj-Lt-uI — 

. 4__4-4iAj j—5 cj>JI (_pj-42J CjJl^I jJl_ij 

VI ^__jus^L4 j _i_4u>JI ^4—0^1 I_Ij -40 ^ ^Ij b—* p 4-ujJI — 

* 4-4 L(_l-u 

.(^, oa^^iii) JM-LXIII ->r 

a^l_l_4J_4 ^ lc. A (_j£L-J^JI <_JJ__L>. :j^OSEJ>Jl ^_Sj-4 — 

- f v ,1 

.^uVOX^ *V t^-?CJ>lJI ^4/l_fl_4/^4-4-4J V * X V A * J )*' 1 ^-(11 ^J-4/Lfl_4 — 

. 4-<_i-L4-^ Jjil Jowlj (j-4 t^jIiJ^-LlI JJlC. — 

.^H-4-44-4 Ml :jOSEJ>Jl Jll ^ < II ^-jUSJ-4 — 

4 jl4j 4_4?jlo 4ciJL>JI :^jL_a]| 4_ ^j*<i tfill c_j jJ_i_uI — 


♦ ^4-<-4J^ VX^ 0 t^-?CJ>lJI I^JJU Lfl^4 j ^-ULI \ \X) \ * Jjoi 42-t-l I ^4/Lfl^4 


4 4_JbjIo ^jJl-jJI j^jL_oa_u ^4 -jIj^ ^jlj_p^ '.^ 4 —<-4jjJI — 

. C—4_iIlII I 4 _<_4jJ! 4j)LoIi I 4-J j^JJJ _II J J * IS> 

.(^,1^1) JM-VII -A 
A. J£^4il fjs :jl«J! ^>4 - 

. ^4-<-4JV ^ XV Y t^-^_>iJl ^J-4J1-414 j ^4-1-u \ AXY I t I 4? < II ^uL^4 

. 1_lJj_ 4U 4-t-u_4^>- t ^yu J) 4? 111 J-LC. 

I Jo I 40J (jt-ILC- :j^-?cj>J| 4? <11 ^-jodj-4 — 


♦ Bj. mi c. j^-ll 4_t_4i4^>- * lA5 4 < 11 J-LC. 

.^ 40 Us mi :josej>JI <11 — 

SjL^. (jjAc. (.*(£ Ml 4 (jy-JLi 4 J. 4? < 11 :^jL_4lj| 4 4?jloJ C-JjJL-uVI — 

.CL<_j1 ^ 1 4_Lxuij J, ?r^>Jlj ^joi j-JLi 

jl (ji^l I-4JJ (jl—C.!jli 4-J J^Jj—*JI t_J jJL_4_4J Lj ^_4jl :^4—<-4JjJ! — 

' °. S(—42_^>.|j (jlJ) 4_j| 1—4JJ 


44^1^ Ml 4 ^_U ^4^2111 :^JL_2!I 4 4? jloj Jll 4? <11 (_JjJL<_u| — 

- 4 < .< A 1 t I ^ ' 4~ _ 41 J! _fi I 

4__<i2*J_4 jj)I Vl—1 ^j-4- 5 (j b 'J (j^l—<c.J : ^4 1 njJ I — 

b-jjla ^-^-1 1 4 ^<4 ^j—4-jVI 4 ( j>L_il2l4 jl i—2_L>JI j^-JI 

♦ Jy 1c. I ( J7 _J I 4 4? 4?*(4 4__<__jjlj| 

.(A , i^yil) JM-XXXVIII 

^J.4 :jOSEJ>Jl — 

. ^4-<-4J 1 0 X 1 0 ;^-^J>i_!l ( j-4j1-414 j ^4-4-oAX \ \ , 0 ; ^J*<f 4T < 11 1-414 

. I ^JI 4-4-4J-4^>«-l I ' 1 1 4 JlC. — 

^J—4 J-J?CJ>JI ^Jl-4—iTo :j-0?ej>JI J*4I 3(11 ^__<25J-4 — 

4_Ja_u_4 4 3 1 loll 4ciJL>JI :^Jl_ 2II 4 3jloj ^j7i 3 <11 4_jj-Li-u( — 

. J —5CJ>iil jPj_2j lilj J—>. I ^—‘- U J“I b UJ—^1 ^ 

4 J^Jj__*JI <-_}jJL_4_4jVLj ^4—4-4JJ 4^4-jlj^ Jjl J j :^4—<-4JjJI — 

3|J_£ (jj-i 4(jj—si 4_j| 1—4J>J 4_<_J 1 jJI 4(J^—4jil 2_pwl_j 

♦ (—Sj^_*J ^4—1 ^ 4?J^Ia 

.(^, la^ui) JM-LVII -> * 

♦ Dj <J ^ I I (j-4 ^-^3~4 — 


t ^4—<-4J ) Ax ^ 1 :1_ 4 - 4 I 4 jJL«J I :^jl_j|^_p. : j7i a <11 ( j-o LJLo — 

♦ ^4 > (lAAXAV ^yj 1-414 J ^4 mA ^ XA t j^-1-3 <-44-11^ 


£yQ J) 3 (11 J--LC, - 


. ^Tl<-U- 4 Ml :jOSEJ>JI (J^£- Jll 3(11 ^_jlIsJ-4 — 
4 mi 4 4-1-0 4 3 1 ]r> 4^. 3(11 :aJl2]| 4 3 ^j*<i 4? <11 i_ojJL<_ul — 


.(A, ia^UI) JM-XLIX -A 
A* as 1—<_<-l4 Li A J^v -l^JI (J7 _ ij-3. t—jj—bv :j—5eo>JI ^_Sj_4 — 

♦ ^4 ( (I 

♦ ^4-t-u i 0X ^ ^ t^-?ej>iJI ^j-t/1-414 j ^4-t-u I Ax ) * * J)*' 1 4 —l!I ^t/l_4^4 — 

. Jl>. I j : ^pj-3-ii I jjlc. — 

♦ jTl«-u- 4 ^t«M tjo?ej>JI Jjj-l^" oh^aiil ^_iIoj-4 — 

#= 

.4_<-^_tIu_4 ^-b 4ojJ 4j-3_iil :^Jl3JI 4_3_lL3j j-3_iiI t_jjJL_ul — 

(J|J_S j^-^-ljb-ll (3-<-ul_b ^_4j| 4-4 -i-uJ :^4-<-UjJI — 

4 3 ^*lj (jlJ) 1—-4JJ 4—ioj 1 4^<JJ ^ Lti -1' 4 3 ^Lc. 4—<_u|j 

♦ / ^-ol_4 40 al 


ljIjI^>ji ^-luj y ,r 

JM-II, VII, XXX- JJ joail L)- 4 1 ^jlf- <-A^Joj| jh^-44 
4_iiusl_i_4 VIII, LVII, XXI, V, LXIII , LVIII 

. J1VI-LVI (jl_uiH I 4 4 mij 

,(c_A , ia^yjl) JM-II -V 

.A ^< (| ^ — 

.^uAOXAY t^-^_>iJl 1-414 j ^4-<-u ^ iXY 1 Z ^j*< f 4T (11 ^t/l-4-4 

♦ 3j. miC. jy]l 4 _<-u-4^» £yQ '- f^yj J) 47(11 

.j 2L_U_4 Ml :jOSEJ>JI (jj-1^" <11 — 

^j2_j_l 4 ^jjJil ^-Lcj 4 ^-j>JI :^Jo3il 4 3 iUj J 3 ;tl 4 —j j-Lt-uI — 
* L_Ajo£. ^j_4 cIjLjjJw! ^—4 4-4—1-ujJI jJl_oj 


^Jj-4lJI I jm> ^ (^ °) 




uv 


(^Y-U-YMY/^UYi) jliftl I-Jjj, La 


<?L>ul (j7 _£ Cj j_p 4_^J (J-u_lL 4_jLLII <>L>ul (j7 _£ 4 _LJL>iJJ 
ujL ( j- c L^jj /liS n luLLII IjJ^j 4-jJU ul]I 4_uj-*_II 4_uL^ 

u^j t (n a a *) jLLjj^l U£ 4 ji , ,,-fij l_*hi 

(j_4 ^UJ _<Hl I (.L Lll) U-i— lL j 1_<QUJ J.J <«fl~ll I j_A 

jl (j (jLjj_L-ll) LjJk) of- jl (J-uSLlII jl <*31 Lr^l 

. ( ^-uLjj-I^ (^j) a 11^ < <1 *>«-lI^ <>L>ul I 

^ ALlq^ * cjLbUoVI (. h L**- 4 ) 2>j—u£ <Joj) LL SoljJb £jSu$j 1 1 jul 
1 4 Aj «u_<_£j)) j «j-£u » L^jI ( J7 _L IjLij JUS 

^uJjl_<*~ 11^ Luail tL Lllu 1 h< _tu 1 o Mil 

.(iav <m a am 


Cj Lilli Ijj^tTuJj 4_i_tTu-i ^J_j|jjjlj jj_5c_l1I ujjJ jl JuLol 

. 4 -IL*.ju j (J7 _S 4 _jIu£L1I lLj IoLj 4_oJJuij| 4 _ujul1I 

5juju>J I CjLjlI jA-Jj-ij^ 0^—<-£- J-oJ^-4 LjJLv. 4_<_uIj jJI 

4_uj_L>JI 4_ujutj|) 4_j_ol_t_ul 1 Cj Lilli q _o I_o-£>j 4_ou Julll 

cjLlI lC-jL Lo-Lj 4 u (4_ojJuLII 4_jiL_*I i]Ij 4_^jJl21I 

4 _uLlL< 2 JIj 4_u-ul 1 Ij 4 _lLi _i_ujlj 4_oujulll 4 _uj_L>JI 3j_jju>JI 

<_JJ_L>-J O J II 4 1 ^ U_<_LU) <-L_^ 4_loj-Ca_>iJ 1 ^ 

Cj Lilli Cjj JuTt-il t <4u J4 _ujjJI 4_LL_1I 

^ If- 4_jJustuVI 1 ^mL£ c__<_lII _i_uIj 4 jJL <*<ill 4 _ujul1I 

. Ljj_<_u tij*-2e-u3j (jlj *^l £j-uj 1 ^j4 LcJ (-JjLlII (j-a 5j^jj^>Jl 


4-j^jjloJI 4-Uj^tll 45LUXI ^ylj ^jijJilll ljLuu . T 


^ f U0l ^Lc 4UI 




4—(_uljjJ dLLj (j7 _c-3j3l£'l (j? _Ljj?tli (j_jjLi j.^ Mil 4 _j^>L 4_jJl4 

^ 1 14 1)—^ p 1 ^ \l /mV I l3 L^Luj 4 C L 11 Cj|^ ) 

^wLc. (j-A J-^jtil Ijl_jj jLL^Ljj 

_i_uj t^loLjjll ^__i 3 jl^. 4_<jjl <3 I L^J>Lv ^JlLi _i_uI 

(j_jj L^ Y j^LSj) ^j-^L (^ Y * * *) ^ L. \—a 

I_Lj_Lj 4 _uj_l>.j 4_j11 <; mi 4_^jJl^ 4_ajj^. LLj IoL dJI J_iT 

^jLbji 4_*^Lejj j._ jL^Lj (_Lj_tIo jLj (jVI 4_LjL?e_« CL<_lljL 

4_uj_L>Jl 4_AJjJtil jj_4j H_3 I^Li^ C(4-AL ^4 _jLjJJ31L1I 

.L^ljjbj 4__j_cjLil 

£j —a 4_iLLII ^jl_ u^ji^s^LA ^LjLpcJb ^jLlL. LLll ^Lj 

I : I_ a~& (jL^ji ^j—3 4 _L-l1jjKJ! LwL 

Cr^ 3^ Li] I ^ CjL- J-t-uLA ^jLjl/SjjIl^jLlIj 

(j—« LIjl_c| Itf MH^Ij 11 i_uL_u( « L^-ilj 4_lLlc 

j < 11 j 1 ^>"1 a ' ( £^ (_UJ ; L^2_UJJ ^^ <_u^l 1^ I 

^1 j_j Cj^LL ^ lr. j—lc 4 1 1 j.o Mill (J—j->- (jj—L. 

. (^Ij,^ Mill (^-iljj i4_L_jj^oj »Ij. <a < nllj 4 ( J7 _!L>-) 

(lj^ , ^-4 Jjjv .r 

I_LtfDJ) ^ 3 f^yuAJL^J JlJiS tf<ll ^ lc. ^J_»j>J| I Jl_^J J. "(C. 

tf<llj JM-II-VI tf(ll 4 —(jj—L. j—L CL<— p > ljj_4JJ 


^3—<Lt (_^-]j jLi-a-Jl zj—^ L^l 4_ul_4_pJI f^yu J rt(tl ^ l^t» a ^ Y * 


^J_i ■ 1 4_iJ Jj^_5e_« 4 _^_jJl21I 4_jJ 1^—tTul I 4 _uj^l1I C<—«-u-l! 

4_uLIjl1Ij 4_jjL_ uiIj 4_j_cjjJI JJLo CjL?t^lll L^i 

j4_jJj_Ll1Ij ^4_jJj_<L]|j t_j4_jJj_Lillj 4jo «<i^>JIj 4_jj_1_^JIj 
^Jl_^j 4__iL^ 4 L^-LL ju t4_uj_L>JI 4 _jJj_<L1Ij 

^_jIjJI SJI J-^ u-^Lll oj-HI ^jJI CjLsl^UI 

4-jJj-LlII (jlij. tf<ll ^c-jjLj * iY**l JlILjJl^L^ 

S(nv 4 Y* * Y jLLjj^L) Yo* 

< J7 _>L!jl 1! tU Lllj cjLj^jlII ^j—L Ljl*_u_<_uI LIj 

^-L 4_j 1 la-tTul I 4 _^jJlS1I 4_ajjji]| ^y2> C) u~i\ J <^4 »3 ^4_/^L>. 

4_TlLL ^ < <|L C^J H^j _ UJ ^ Ml! ^yi jOjlJ (jL JJ ^<^11 

4_S JU lL_>i 1 I c 4 /j_ A ( t t <<o 3 jlJ I (_ < 1 «<i 11 I JL_A^ t ^ 4_jj Ju 

,Y>L 4 Y* 4 1 jLLjj^L) L^^jJlllI 

^Jj_<Hllj lLj_Lj>JI ^yzsL* 4jL tTuTuj 

;4_jJL_Ju]I 4__^ujUll 4 _jjjui]| 4_jJl?cjLj 4_jjLLq j 4_l_ulL ^jl j_£ 
Jlj3 (jy£> j) ^<11 (_<—LI (j| 4_1 _j_Sj>JIj .(Yl 1 Y 4 4 4 JlJLjJ^L 
JlJLj Jl^L j^ubjuLl 4-<- U a (A £ <>>ljL.V -ilj^bl A It? 3 

.(^-A ,Y 4 L 

< J_ustj ^uJlHII la—tTulI ^^^-JjulII (.L Lll H_3 4 _jijjljud ^j— 

jjLtli ^_xbiyi t b uIlqU I <>C (Y^-Y^ ,Y 4 4 4 ) jlJLjj^L j-LI (U) 

4_jJ U mi 11 ^ 4_uI 4 _jjj-*J I 

0 (j_4 ‘/A A 4-L-caj (j! VI «:(Jj_2j L^ jlJLjj^L jl ( ^) 

4_jLSH Cj~^~ ^L" 1 «'V-I 2 'i^y 2 L* <*>1 <-L (<il 1 ^'~v j^yu^-Aj (JjLLSII 
jJLjJi^L (JjLaJj^a j—LI 4_oaVlj 4_<j- Ur dt JIjLuJUcII (jj— s 

.U-YMo.A 


CjLIj-pJI (jr -L (jLt-ujVI jL_4ur.l J)‘> ^ *J 4jJi«- g]| 4_ujut]| 
t^LLlj ( h ^Ijjj uj^Lj ^Lulij <JLuvj jL^jI tj—A 

^LlUI jLLL I jl^. j j jL tl^a cjLLUI jl^_Ju1 I ^j_c. c_<—uu jL_3j 
^>jJI j-ujL^HlI (jl jjl_uj (ooA-oY^ tY 4 ^! t^jLL) 
. £ 1_ojulllj (jaA ^'11 I ^ ^ ^ ^ J Cfl _ fl l 

: ^VLLo ) Y j JuLil^-pLI (jy—& cJ—^ lPj—^ cJ-^* U^J 

4_jujLj JuLI4_*u__<_uj ^LuLjuj tJ-jVI q—a 4_j^L 

s>'i\ |j L_i ^_j|j-lll CjL_j|^_p». t ^ j < <jj _*j 

jl Vj_p* jl Ij^cL jl LttL-ju (jj-^3 t^^j-*ll c_ jjJL_uVL 
4_$_<_ujj ^jljV ^jLw | 4H_<_u 4_<uj | JuLI3_p. 

» 3 t <IJ I_<UJ tl_j|^_uw jl 4—4L*j jLLjU2J 

^ lc IjjLlcI ^jJu—lj±a 4_i_L 3l_c.j JI jJlu j^Luilll 4 _jLa 

♦ 4.1-1111 (jy-C-jj tLH c_<_LLj JL-Jjuail 


_L jl^ ;/'jVI 


CjIjLS Juj—L tf(l| <5 Jl_A <j ( ^jL^il 4 tflL J. ^ l^JJ 
jLL JL^ i(jVI (j3 _Ibw 4_^Ju 1 ^ <>)»1 ^c_JjL JljJu>«j j)jj 4 _jjLLc 

(jj—Silj j>Ljll (J_l£ ^j—cLII (jj—Sil (j4 —j cjLjL^ W L^L. 

( J7 _3 ^jLLc ^j_<_ujJI ^jVL_j_c clLLII 

j 

♦ tf<ll (Jj—Lc. 

LdLlI I 4 5 L * ^ 

3j-j3»j>JI juil I LjUtih . ^ 

L^ Lbj lj t—u Lj <_L_iIL>u 4_14 _ajjul1 I I 

4 .fujLL! ^j—jjVI —Lil lj_<_ujj jJ£ —o- L j 

cj_ljuu_iI jl^ j_LII ^_j_jjVI jjLLL ol^ll »L< L LI 3-^ ol 

31J-*1 Ij Cr-^ 4__c-3jUll CjIjLu2j>JI (j? _L ^jL-JjJ 

jjLu^ 3 j3*1 ^Ljj ( ^jL ia-L) A.llj ^- S| 4 —aJI 

jjf—A (3-3j Lq_ 4 C-<—L^Jtil L^JuLLj L^-LtfSJ jL^ 2JJ l_^_JLJ-LJ LbjLT 

(jl VIiL^jLLjj (J—LLII <>L_& ^c—jjIj (j— c. jjI _u^c 

^j-L 4 _^_jJl^ 3jL-£^_>. ^j_Ljus CJ—iL (^jLc_juuJI 4_»_<_uLL (_jj-jl]I 
,Y 4 L iYAA-YAY c)W jlJLjj^L) ^JL*JI ^j-^jJl^ 
^ uLu.^ L^ JujLT^ul c(\ i\')c m-lo 
SjLsuil L^JL. i^VLsVI j cj Lilli 4_llLc_c JLLL1I 


i^yjA ^3jLuil c_<_iL>JI ^jJL : j^^ll ^jJL o'*" Ltll — 

^j-ll 3-d-^ 5 4 _!_lL iLL>JI :^jl^1I 4_LlLj LLlI t_jjJL_ul — 

♦ ^j^> jjVI 

jJluj t4_JJu LuLlj Jj_*ll UJJ-L-ulu <-ujll — 

<^_uL u_<_jj VLj £tYL^ 4 '—i pi j lhIj—^ LL<.u.^-4 


ji'irxr^ 


4-4-^-4 i , Y 

.(h,A ^1) JM-IX-W 
A .3^4]! lLluJ :jUSEU>JI — 

tju^l ijjLfl j ^-<-u ^ Ax ^ 0 ; I jjjLa 

. Juw I j : (jl/jlii! I j JlC. — 


♦ y.Lt-U-A ^ L , ,, :jU?e^>JI ^JJ-L ^ ^ II — 

^jjJLlI 4 _jLj 4_j_lL tj. ^'H :^JuUI 4 _LlLj ^jli 3-tll ujjJL_uI — 

. 4_U2_J_U3 

. ^<u I jj3 ^uj Lj I ^jp*. Ljj : ^<u-ujJ I — 

(c_jA , A^^iil) JM-XLVIII -\A 
^X , 4^Lu./0 ^I C. A. 3<J^ 11 

^uVYxAl t^-^_>«ll jj^Lu j^ a-uj) Ax \ Y t ^j"ua 1 11 (jjLo 

Jl>.|j :^jI(J^_l1I JJlC. — 

jTu-u-a ^L ,,, ;ju?ej>J| ^3 ic. — 

a 

^jjJLlI 4 _jJLoj 4_j_lL tj. ^'11 t^JuSil 4 JLlLj (jli LlII ujjJL_uI — 

4_lujju 

u-<_<-uv- ^)4_cVI £j—a ^Ijjl 4 _jALu ^jut_<_u 4_uvj :^_<-ujll — 

4 ‘ltL^LI' niflt 


o,r 


* - , 1 

( J7 _^ (jl_ i_ujVI 4_L_CuV J-Ujj 4_uLuj 4_jjLt_uuil Qj) Lll Jluu 

<«n u^vt i^j<—a ^ ic. 4 sum (j ,-^ jLiuiij ^ji ^<^>ii 
4 <L1I jj_5e_uail (j—^3 (jLL J_use_4 jj_j£j_1| 


^j-uJj^^ AAL (jL- jl JlC. 1 (jliju-iJI ^-t-a-S jiajl ^ 


. 1, Y , Y a < 11 I -LA ^ <tj) a 1 1 ( ^ ,,, a j tj' 1 ^^ 





(fY-u-YMvy^un) cUuji jifti 


(j,o a^^ui) JM-vr,t 

YV(J_$j>J! 4-4—x-qj 1 4^1jl (^Jj—xLtll ^ ItrUj ( jl Mitn t_x_j£ 

. 4—3ji3 j. V I j (j*j_4 - l 1 I ^—11 j 1 < <i j 11 (j—4 j tf i 13j_cu Luo 


♦ coFi^ 4-<jt£ )) lj lj dl J : J^VI 

Jl_3j L_l3Ij Lvj—A it I IY-xfe ^ (ill —tljj ^_J:(jj_jl*ILlI 

4_j3^Lc. 4_! l_4Jj 4-jj 3 ts~> ( j^> j_x^aj (jj-3 3j— 4 3j miC. 

‘ j » 1 k» j U.4 4_4-l£' j| ((£__uLaj 4^J_pej)) da_3 ^4 -x-uVLj 

11^ 0 — i^1 i ) W ) ) ^_jJjjl & 4 —jJI (J LtfDJJ Uj x_xuv ((^_L2e til/ 

(j4 —>j V ^ jl_3j (j I jj j . (^* Y 4 n/o/^Y LiL-Juji £__4 3jjl—A*-4 
. ^ <«V I I jl_^J j *j i n 3 j ^ | ( A 4 0 x ^ ^ V A ) ^_s ij 1 a Vj 

(((^1 JLuiS)) jl <h£Juj£i> (j£u dl 
3j—4 ) V 4_jj 3 ( J7 _3 ^oVI x>Jl_& Jjjj : cj jl»~tl 

^ ^ \VA cu-ujjj 10 * * ^ \V) £_jj>jLa>) JJsVl er le 

j^fLj S2 oi^u! .(^Y*n/o/^r l3L_xijJ £0 SjjLi^ ‘Vo 
^ Y 0 t \' ' ) „mf s([l]* C^oL-aJI o^lil ^Jl 

ckitlj] 10A x Y 4 4 1 (j-LLx-uj j—i_u ‘[^JLSJI ^j-Jj_L>JI tla—seJLl] 
ia-JJj] m xi<W cX"i JlJUjj^U i[^uJl_3]| a,II 

t 34 [(j;j 3 <^it] 10 xY 4 ^0 j>L>JI 1 [^uJl_ 3JI x~itl 

» (jj. * 11 ^ Mil fl (—x t-u-Li ^V! I iJ—A (jl^ (jl jj—II t < ^ » n 

. ^eu J— 3J! All I ^3J) ts^'s (J? _£ lj—(( jJl_1^ 

^IjlKJI Ur JL<^VI ^uVI ^jf Jl_iV (^IjJI olb—it jl_j^II]j 
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(jaxj 3 <tl ljj Ml ^4—x_uI J_Xbj j_j ' t *" s I—-^J — ^ 

(jjl t_j ^lj_x^lll ^4 I x? ILj t__x_Ix^ (A YY xUVI ^_Jljl_xb^ 4-jj) a ts~i II 
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JL^ ul (^ 0 *A-^ 0 *V 4 ^AA^) jJ^\ (To) 
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4 i_fJLJ3 ^j_c. 4_L<.k>j-£ cjj_u jj— ij (YAo iY'^Y 'j ‘A V ^ 0^_3jj 
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Plate 1.2 >,Y 
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b. Locus 26. 
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a. Excavations in unit no. 11. 
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d.. Section of eastern area. 
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c.. General view of the site. 
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e. Locus 58. 
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Plate 1.1 UM 


(^Y *)) / 1YY 



JUiJl 




j—I-A 

i_xsr m pj!' 


,23. ■“ 

[]l‘! j*U <**■ J*! 1 


■ 


.£j3jJU 4 K i Lil 4JL)L-oj| 

Graph showing work in different seasons of excavations. 
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Plate 1.4 >, £ a^JLil 
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b. View of locus 54. 
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a. View of locus 50. 



f. Third room. 
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e. Wall in second room of locus 54. 
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Plate 1.3 ^,r a^lil 
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Section of eastern area. 



0 ) 1 ts t1 . —A 

e. Excavated area of locus 51. 
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d. Surface layer of first room in Locus 16. 
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Plate 1.6 ^ 4^Ut 
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c. Locus no. 9. 
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b. First courtyard. 




. ) ' ^j9j 1 Is 11 . _*£> 

e. Locus no. 10. 
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d. Locus 41. 
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Plate 1.5 yo a^lil 
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b. Plate no. 10. 
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a. Locus no. 17. 





. 4_»J U-2 JI 4j3jJlJ I . ^ 

c. Northern room. 
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b. Locus 149. 
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Plate 1.8 ) ,A 4^UI 
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a. Architectural components. 



b. Locus 13. 
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Plate 1.7 )y 


q*y* n / -*\irr ^jX\) <jLL 




"l "l LLi I . < j 

b. Locus 66. 
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a. Locus 11. 



c. Southern platform and part of first compound. 
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e. Northern elevated area. 
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d. Locus 20. 
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Plate 1.10 a^lil 
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a. Examples of crushing stones. 



b. Slaughtering stones. 
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c. Examples of buildings material. 
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Plate 1.9 a^lil 
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a. Objects located in locus 13, incense burners and bowls. 
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b. Pottery bowls. 
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c. Grinding stones. 
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d. Grinders, incense burners located in excavations. 
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Plate 1.12 ura^li! 
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a. Glass shreds of Broken objects. 
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c. Pottery shreds of bowls. 
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Plate 1.11 ),)) a^ni 
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b. Parts of human statue. 
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c. Part of human figurine. 
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a. Woman beauty objects. 
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c. Leather piece. b. Leather piece. 
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d. Pieces of cloths and met. 
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Plate 1.13 UV 2L>.yJ! 
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Metal objects. 
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Plate 1.16 
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c. Incription no. 6. 
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b. Incription no. 5. a. Incription no. 4. 



d. Inscriptions engraved on stones. 
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e. Local made Nabataean and other pottery shreds. 
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Plate 1.15 ),)o 4^jlJ! 
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a. Twisted or braided hair. 
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c. Incription no. 1. b. Flat or unbraided hair. 
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d. Incription no. 2. 
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Plan of stone walls in the second area of al-Khuraybah. 


Dadan Excavation 2011 


Plate 1.17 
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a. Pottery shreds withy monogram. 
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c. Latin pottery shreds. 



d. Glazed pottery shreds. 
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Plate 1.20 >,Y* a^JLil 
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Plan and sections of 
excavated areas at Dadan. 
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Dadan Excavation 2011 


Plate 1.19 


(fY* n / -*\ivy 




I dilr<tl Jlkj 

Plan of walls made of stones and entrances. 













































































Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.2 Y,Y (^Y-M / jkUTY ^1) oLuU! ^ ^ 2L*pVl oLmUJI 



^ 4u>*jjj2,l 4 j^VI 3jl4^.V! 3ju 4>LE> jj^u . <—i 

.c20 

b. Locus showing double pillars base, on in the 
south-western comer of square c20. 


Q-a j-±j£ £.ju*. <—aLiuSL)L) c.JTl<u SjjLstil oLjljjJLLj c 20 4j9yLc. . I 

. Ljlf. 4Ibijl Jjju-oJI 4uvL_u 

a. Square c20 area with neighboring squares indicating 
market and open courtyard. 



*h) i ll ah - 






SO iA 


. D -E^ ■lS-llII 4JlLj_l^ (j-u s>jj .^n C20 j D20 ^j $^ 

c. Square according to excavation seasons indicating squares D20 and C20 located between excavations D, E. 


Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.1 Y0 4^1JI (^Y-n / ^UYY ^1)oLAll ^ J& 2bpVl 


i 




4_pe-La-<-a] I 4jLk2lL3 ^J-LSe-t-uJ Juu D20 ^-Lu_u . <_) 

. 4_Lj_u^_<j j-J I ^ I <_JI 

b. Surface of square D20 after collection and registra¬ 
tion of artifacts. 


.a^Lu l JUI j $ ivj dy 3 D20 ^ujJJ . i 

a. Square D20 before excavations. Archaeological 
Tel at the top of he mound. 



ILWdl (Y) 3^LLil ciiLJ! diljl juu D20 . j 


.^jELoLc-J 4 bi i njla (jylJI (j-a jljuseu 

d. Completion of excavations in square D20 showing 
all architectural components. 



< ii 

c. Square D20 appearing architectural elements on 
the surface of the square. 



Q ) 3jLu (jylJI c__J^-LaJ t 4-u-uSu SjufcLla . J 

D20. 


f. Square C20 at a depth of 60 cm appearing pillar and 
other architectural elements. 


£j-a 4-L1 3"II CjLoLc.JlU^ D20 

.jjEajJlj Ljl utlj d^^Lj oylil ‘-yjLJI 

e. Area showing mud bricks and mortar mixed with 
gypsum in square D20. 

























































































Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.4 T,i ^1) oLjU! ^ 2bpVl oLiSHi! 



a. Locus no. 2 southern wall in square D20. It is a wall built with mud and is 2 meter high. 



.D20 1 & 4 LU 111 cjLsL^jJLi . <_j 

b. Locus no. 4 walls supported by four buttresses facing western square D20. 



.D20 £_>J_<5U dJLLJI 

c. Locus no. 4 a mud built wall supported by two buttresses located in the middle of bulk of western square D20. 


Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.3 T,r 4^iil (^T-n / ^1) oLAJll ^ 2L^Vl CiLiinJ! 




.D20 £jj\\ C20 . i 

a. Square C 20, Locus in square D 20. 



□ 2Q vjJ 1 E 

t ■ 1 ' - 1 - t jriUJi j*jj / T jj£ ■' »'■ L »i 

p < " n' (j-CLaLc. Jlj Jua <_ JjlaJI £yz jl Jl5c_i 4-1!LcTlU ( Q ^ 

.irugL ml o 4 i u t 

c. Locus no. 1 representing mud wall with buttresses. 




I Ufe-rV H |_ 

r s’ r 'HiVj jm-j WJ I I 1 —■>>* ■»-■ J CZE 


.D20 j-ijil ^LJLI .<_} 
b. Locus D 20 after removing debris. 



^j. ^i u <—ijLJI t a, ^jj <_}jJL_u! . j 


.D20 sli (\) 

d. Building method with mud 
and clay Locus no. 1, square D20. 



P 20 jfcjpjjj] ^ - Lal^V i J ■ «. ■ ■»- 

< n . wry \ ^ 



















































Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.6 Y/1 (^Y-n / ^UYY ^lil! ^1) oLjU! ^ cLiinl! 



'U jU _rt j I* 

yr ^ ^ ^ I i5 | -.yr* iitn w ]_J v jjr * ^.j 


.C20 gjX\ ^_£jj| .1 

a. Cleaning debris from square c20. 



.C20 4jyjVI j-^1jLJI .<_> 

b. View of Locus in square 20. 



T .1 li - 1 S ** j4S& ^j-l L f Jj- 


^ * (JjJsaj ^Jl 4-jJLa-tIu C20 £JjJ,l ^.LaJL) ^jUJI <_^j-L-11 £j-g jl Jl5c_> 4_1Tl<ClJs' Q ) Sj-ALL 

c. Excavation in square C20 indicating Locus 1, a 10 m. long mud wall dividing square 20 from north to south. 


Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.5 Y.o ^iil (^Y*n / ^UYY ^IM! ^1) oLuUI ^ ^ 2u/V! oL^xUI 



. 20 ^-i-uY Yx^q_i_uY Y jj >.VI cjLLyLu cjLuJ^j VI <la-il "< < 4JiLilJsl (o ) . I 

a. Locus no. 5 showing floor made of stone tiles of 22cm x 22 cm square 20. 



j^CFk,4. l W" Br ~ w 1 ^ —* Mutt 

r?'- » 

L - 1 ' ■ ^*5®J8S5«m'lffiKS»SffiiB83H 
l_y $ MiSm* 

t. vjr 

’Mr 




. 20 £_>jJ,l <a Lfi Luj-Sj fY i^y=>j -su Q ) j-jj>JI (*1) ^J9j Sj-^Lla . <__} 

b. Locus no. 6 showing main entrance with an opening of 2m wised located north of square 20. 



a j / ,u_uLJi Q 20 fry 


P u jjLa|l ijjo^j, 


. 20 ^_jjJ,I 1 & (j_<a <_ j j_L». JL-Cu «l^jscIl 1I Jjjj-LaJLi 4liL<Ci-t' (V) ^ 

c. Locus no. 7 showing passage north south oriented in half-eastern square of 20. 


























































































Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.8 T,A / ^UYY ^1) oLjU! ^ ^ 2bpVl ciLiSHi! 



C20^ D 

t ■ > i H ^ r t jjjji . j — 1 1 ^ j ! i 


. C20 dJULil SJIjl jJbj «LjI_L> V i Y j bill 5_iLtiuj ^jSLtTaJI ^-ilj bi < <i I j( o ) . I 

a. Locus 3 cylindrical pillar with square shaped base in square C20. 




■» _ _ 4”- C ZD %.< .hJi □ tiki* 

MU'in ,_jj f.. r 

. C20 ^q_(_u^ * X ^_<-uY * (JSLlTuJI A btV< <<ill Cjll^yLi l ^ya (^j-uz 4J!l<Cltt (A) Sj-^Lla .<_} 

b. Locus 14 two pillar on one platform built with bricks square C20. 



G 20 JJy" 1 0 • 1 ■* ■ I ■ ■ ■ 

*. 1 S T i in i ^j .‘■jgi-.l i j_ 

.Lu^ * (Jj-Lj <—}jJL!I Jjj-JuJI (j.4 C20 ^-LlSj (jyUI {jj* jIjlsc-i (JiLjUj (V) 

c. Locus 5 cylindrical pillar appeared after removing bulk in square C20. 


Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.7 Y,V 2L**lil (^Y*n / ^UYY ^1) oLAll ^ 2bpVl 



.C20 • (JSLtlJI £lLialt • " 11 Cjl_L>yLi (Jja 3JlC.Ij 9 J< <■*<«11 Cjl_L>yl_i {jjz (jrj-uz (jSLtlJI 4£USXI ( Y) 3 j^4>LLs . I 

a. Archaeological artifacts square C20. 



V M H ■ ■ C2D^ D 

,C20 4j>-L(-u i t*s. <<^ n 4-lIlI.I ^_>.^1 diLL^yL) ^ m 4 JSw<_uJI jla_i_u I J xjz-xj 4_Ul^-lI.I (V) . <_i 

b. Locus no.l mud wall in square D20 oriented from s=north to south 10 m long. 




G2Oe/ P 

j>a *_a*n/^*1 

.C20 £_jj2 J diLL^yLi £yz Lj-Lj SjjvIj 3 JlC-Ub (jA- l(1 ) 3j^4>LLs .^ 

c. Locus 2 cylindrical shaped pillar built with bricks and squares shaped platform in square C20. 








































































Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.10 Y,P 3Lv*Ul (<*Y-n / ^UYY ^1) cjLjU! ^ Suyft! ciLiinJ! 



|cp J 


LIl CH3 

j 


| | 

IVvj, ^ U: | \ 

Vjl-Wd I I 


- > J— 


I~B1 


.4_oLI C20 j D20 y-uuj-idJ ^y-u . I 
a. Comparison between real face of squares C20 - D20 and geophysical reading. 



- □ 




iSI Gil 

J 


V^.< I I 



. t 4 JLvj_« Jlju C20 j D20 y^_*_)j~<iJJ ^jvLjjJ.1 £3jJI . <—} 
b. Surface view of squares C20 and D20 after the completion of excavations. 



. D20 - C20 y-uu^JJ ^II ‘UjU4-~ttj j. a»Ij t jj >11 ^ 

c. Architectural elements and urban planning in squares D20 ad C20. 


Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.9 Y,<\ a^lil (^Y-n / ^UYY y*lM! ^1) oLAll ^ 2bpVl 


.^>UYA 



C ZD O ■ - mU-■ 

vii - ^r< 

•D20a y-u J 3j yUJI y.* d^-^ (A) 3j-&LLi . I 

a. Locus 6 water reservoir built with bricks rectangular shape 20cm x 10 cm square C20. 



c 20 

TlH, 1 l * 1 L yi; f mMmm 


.C20 y^a 4-ila-^jJI «L=wL<jjJI (jy^£- JLj 4_ol_u 4 £j_> dJlLaJ (^) Sj-aIL .<_j 
b. Locus 7, 10 m long wall built with mud bricks in square C20. 



^jL-ajl (jj£ 4_JLSj>JI £I ^yjl3-s^c. . j d^ y- 4 D20 yuuj-^AJ i t 4_oLy_»^^_L>- 3?. 

c. Geophysical reading in square D20 at the end of 7th season 143 lH. 
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Plate 3.1 TO (fY 



Topograph?!; map 
2011-1 


Legand 


fa^nng 

t ul » ■ ■ ! 
-.—>x-i - 


.4jyjVI 4jj-9 4Jila_L4 

a. Tayma: The archaeological area of Qraya. 


Al-Mabiyat (Qarh) Excavations 2011 


Plate 2.11 T,P 4^h! (^Y*n / ^UH ^1) oLAJl! ^ 2bpVl ciLjinJ! 










J jH. Akii 



A o <g9 

D20 - C20. ^>U (J-cssLaJI jljL?eJJ ^_ r J_u!j ^ . I 

a. Vertical section of the wall diving squares D20 and C20. 



. 4_i1 £jja ^^I jlitAJI l j r A 4jJLij .<—} 

b. Part of ajar with inscriptions. 



. £jjO 4jjL$_*_4 4 _lL>. . _A . £y2e-LJ±A . J 

e. Architectural elements d. Grinder 

made of brick. 



• 5 j>=" *£ 
c. A bead 
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Plate 3.3 r,r (^y* n /-*\ ivy) *u<j j* diymi ^uVi &yuJ\ ^Vi 



O-g 13 


f 

g 

\ \ \ —1 . 

fJ 

a ^ , — 


Area O 

2011-1 



Legend 


=«iavalMi arBa 
Cay floor 

Sr?'vc pt 


W SLocrE-wah 
Bedrock 
liwaflstion 


"H Flagstone 
•lb Mud buck: 

Inner prut o ' Buildng 


Tayrra gUjj 

=&PUF('p«Ti*T-fc*ri Mrowngtri Pmptj 
•i jliJ. g.-j?. ■ '-. 'I a—I 1 yjjjfl : - _I,^ J 



.0 — 4_Sla_Lll iLLse-a : £.Ls-u 

OTayma: Plan of Area O. 
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Plate 3.2 r,T a^lil Y * n /jt\ 1YY) ,Uu j& dJymi ^UVl ^yuJ\ ^Vl fjjA 21 



* ( cr ^^- 0 oL>^- uM- jAA) Lfj *' 
a. Irrigation test (concentration of surface runoff). 



.<_}jl_5eHJ! JpaLLaj 4_je_u-oJI jLLa_<3^M <?Lo3 .<_} 

b. Catchment of the sabkha and location test. 



.£. 1 _SJJ (jfS 4 _ L 5 CJjLlJI jLlVI £ j 3 lj _4 

c. Location of historical wells at Tayma. 










































































.j£A\ ( j r a O 4-Sia-Ll.l -j-' 3 jLit-3 

Early Iron Age Pottery from Area O. 


Tayma 2011 - 8th Report 


Plate 3.5 T,o a^JLJ! (^Y* n/^UVY) .Up ^ dlymi ^UVl ^Vl 



Tayma 2011 - 8th Report 


Plate 3.4 r, 1 a^iil Y * n /jt\ IVY) *Ujj J& dJymi ^UVl ^Vl ^U! 



.4_*_4J_U!3 L^j! Jl2Hju (SU 6601) (SLjq-Lll (O) lila <t i . I 
a. Area O: Installation SU 6601 a probable silo. 



.(TA 10550; 10553 TA) jL&ji 4 _a1c. jj» ((j-ojLjLs) ?.Lc.j .<_} 
b. Fayence vessel with representation of lotus flowers (TA 10550; TA 10553-6). 



.(TA 10538) ((j-qjLLa) ^.t-orae-fl . ^ 

c. Glazed fayence figure of a bull (TA 10538) 
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Plate 3.7 T,V a^lil (^Y* B AB ITT) .Lmj ^ dJj^U! ^UVl 



E-bl . i 

a. Main entrance to Building E-bl 



(E-bl:3c-b) J/Vl 
c. First ramp (E-bl:3c-b) 


E-bl Ai Jj-Sj 3jjL) .(_} 

b. Monumental stairs with basin leading to E-bl 



. (E“b 1 ) f^yj Lj_oT If. 'b yJ^LS>- q q t 's~> O^5e_L4 j_ps 

d. Monolithic basing set over foundation wall (Building E-bl). 
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Plate 3.6 r,i a^iii (^y* n /-*\ in) ,Uu diymi ^uVi ^yuj\ ^Vi ^ui 



(E-South / F j E-East ^u;t i u>) F 3 E ,uu^ . . j 

d. Plan of Areas E and F (including Areas E-East and E-South / F) 

















































E-b 1 . 3 cl — <-L) L^ lcaJL I J 

Pottery from Building Stage E-b 1:3a 
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Plate 3.8 r,A 2L>$U! (^Y* n /jt) IVY) ,Uu ^ dJj^UI ^UVl ^Vl 


Plate 3.9 Y'A a^iil (^Y* n /jt) ITT) ,Uu ^ dJymi ^UVl ^Vl 
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(D-q t: iq 3 a>PP4 E6E9 ns -oq feWd (a-qp^l S»e* Suip^a) Ctt9 ns 11BJJ Art** 
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Plate 3.11 T,P 



i_tjL>JI lj y^ fiU^Lxiol alj^l £-« (TA 10277) J- l3 JufcLti £yi . I 

a. Funerary stele TA 10277 and additional fragments (obverse) 



(TA 10277) 
b. TA 10277 (reverse) 
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Plate 3.10 r,v a^ni (^y- n /jt\ irr) ,Uu diymi ^uVi ^Vi ^ui 



.(SU 1738) dilyl aLSi E 42kui .1 
a. Area E-East during removal of wall SU 1738. 



.-d^uLUl L.LlJ1j(SU 1771) 
b. Wall SU 1771 and associated deposits 




* - nil juu (SU 6360) 4 m . ^ 
d. Platform SU 6360 after excavation. 


(SU 6358) (SU 6360) 4^ai 

c. Platform SU 6360 and debris on top of it (SU 6358). 
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Plate 3.13 r,vr (^y*ity)*u<j ^ dipui^uVi^ViI 


Pottery of OL E-East 1 (l 4t - 2 nd century AD) 0 5 cm 



9. TA13506-5 - Macrofabric 3 b. TA 13506.10 — Macrofabric 3 

SU 6330 




c.TA 9400.47 — Macrofabric 3 


cf. TA 9400.37 — Macrofabric 3 


e. TA 9400.42 — Macrofabric 3 



f. TA 9400.25 — Macro-fabric 3 







I. TA 4492.27 - Macrofabric 3 


m. TA 4492.2 — Macrofabric 3 


.(OL E-East:2) JISLcli 

Pottery from OL E-East: 2. 
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Plate 3.12 Y^Y (^Y* U /jt\ IVY) ,Uu dlymi ^UVl ^Vl 




.(E-b5) Cy iqi (E-East) asum .c_j 
b. Area E-East, Building E-b5. 


.(OL E-East:2) aLsaJLl <> o'(E-East) a s um . I 
a. Area E-East, walls of OL E-East:2 architecture. 



.(TA 10274) .j 

d. Basalt bowl TA 10274. 




j Lu-j I l 4_lI<^ V1 CjLuJ^jV o'j4j>JI Cj [j£lula £-A (E-b5) 

c. Building E-b5 with original walls and floor levels; 
inset room filling to the left. 



.(TA 10607) (j-ujJL>JI 4-uuiaj 4_oO .j 
f. Seated terracotta figurine TA 10607 


. Oj j^e_La (JLLiHl 0^9 ^ 0-4 (TA 1 0276) . _4 

e. TA 10276 fragment of left arm of monumental 
statue 
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Plate 3.15 r,)o ^li! (^Y ITT) *Ujj ^ dlymi ^UVl ^Vl fjjAX ! 



.J^iibe_4 jy 3 (F10, OL F:2) .<—j 

b. Square F10, OL F:2 with probable alley 


.jlj (F-b5:Rl) . i 
a. F-b5:Rl with fire installation. 



.(OLF:2) (F-b8) Lr i i x\ (F16) ^jX\ .j 
d. Square FI6, Building F-b8 (OL F:2). 


.(F-b5)^lc^(F15, OLFiS)^! .£ 
c. Square F15, OL F:3 beneath Building F-b5 




.(OL E-South:2) (F-b8) ^jX\ .j 
f. Building E-b7 (OL E-South:2). 


.(F-b5) Cr ul ci^ 5(F15, OLF:3) 
e. Square FI 6, OL F:3 with large storage jar. 
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Plate 3.14 r,U a^lil Y ♦ U /Jt\ IVY) ,Uj3 dJj^UI ^UVl ^Vl 21 
















































.(OL F:2b/a) t> :(E-South / F) 4S U; 11 

Area E-South / F: Pottery from OL F:2b/a 
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Plate 3.17 r, W (^Y* ))/.*) ITT) *U<j ^ dJyLMI ^UVl X! 


fs 

If 



fg 



fs 
f s 
It 



;s 

i 

a 






Hererogenew* (wttery «rpvt from «llap* SU- 6287 (01 f: 2b/«i Hrtew*tn«ui pottery corpu* from mbm* SU 6787[01 f: lfc/p| 
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Plate 3.16 r,V\ a^lil (^Y* UIVY) ,Uu ^ dJyLUl ^UVl ^Vl ^jAi\ 



. (. <7 rt ( (l t1 iLsj) rt ( (l £-4 (E6.R10) . < 1 

b. E6:R10 with projecting flagstone 


.4 ^m £-a (E6/E7 East:Rll) • i 
a. Square E6/E7 East:Rll with platform 



.(E6:R10) (Jj-iiuJI ^JLLa^a £.a 4 tsi (a . J 
d. Platform and staircase east of E6:R10 


.(SU 1243) (E6:R5/6)^jJI *£ 

c. Large sandstone slab in E6:R5/6 (SU 1243). 



juu (FI 1) .j .(SU 5034) (FI 1)^1 

f. Square Fll after excavation of pits e. Square FI 1, detail of threshold SU 5034 
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Plate 3.19 r,W Y* n /Jt\ ITT) *U<j dJ jiu\ ^UVl ^Vl £jj-U\ 



.tfLilLi 3Ltiu-La (H7) . <-j 

b. Square H7, water control device 


3l_c3 3 jL±c. (H7) . I 

a. Square H7, canals and dam. 




£yi LjL3j £-a (H10) .J 
d. Square H10 with building remains. 


JlIaj .£■ 

c. Canal leading under a wall. 



jJr <^itl 4^2. (H4) .j 4 3jtoj (H4) j-jjJll ._a 

f. Square H4, room with walls on bedrock. e. Square H4 with collapse and burnt layer between walls. 
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Plate 3.18 r,U a^lil (^Y ♦ U /jt\ IVY) ,Uu J& dlpUl ^UVl ^Vl 



.(H7 3j_iLc. (H2-H4) ^y^ujJ.1 (J-^a-iTaj :H a 3Uill , * 4^.jJJI . i 
a. Area H: Enclosure (Squares H2-H4) and canal crossing (Square H7) 



.A £_4jae_tl (jA ^ (JljJI 4_j_t^l ^LLaj . 

b. The canal system in the southern part of Compound A 
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Plate 3.21 r,r^ (^ym v^ urY ) ^uVi ^Vi ^ui 



.(<***JI ^]|) (M-g2) j^Jij .jLoJI ^]| (M-gl) J^JI (M) as um .1 
a. Area M, Graves M-gl (left) and M-g2 (right). 





.(jLjuSM ^jj-4-j) ^LUiil (M-g2) j (M-gl) ^jLx^j-U .<_> 

b. Graves M-gl and M-g2 after removal of capstones (3D-model). 
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Plate 3.20 T,Y* a^lil (^Y- n /jt\ IVY) ,Uu ^ dJj^UI ^UVl ^Vl ^jM\ 



PortifV assemblage from debris SU SM4 and underlying floor su 5H45 - Square Kfl Pottery assemblage Ircm debris SU S844 and underlying floor SU SMS - Square H4 
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Plate 3.23 r,rr (^y* irr)^ diyiAX!^uVi^Vii! 




. (TA 10578) T (jiAj . i 

a. Aramaic inscription on TA 10578 


.(TA 10664) jLi jT 

b. Imperial Aramaic inscription on TA 10664. 
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Plate 3.22 T,YY a^lil (^Y ♦ U /jt\ IVY) ,Uu dJtyiAXI ^UVl ^Vl 



.(TA 10015) ^o2j . i 

a. Taymanitic inscription on TA 10015. 



.(TA 10086) *‘t 1 

b. Imperial Aramaic inscription on TA 10086. 



.(TA 9913) Jc. (jiSj 
c. Taymanitic inscription on TA 9913 







Two Tells in Hai Naseem, Tayma 2011 


Plate 4.2 1,Y 4 _>jJlJI ^Y* M 1YY 4^>. 4ujlJij| 4jj^i>. 



. 4_uIj^JI JjJI jjlII £yz 4 <? j nj 4uvIjJtlu-uI 4 jl <>c. Juu JjjtotI 

b. A large plate after cleaning. 



. 4^j^jJ (jj-La ^_<_uj 4 _l£ j j fc>jj ^.LjVI . I 

a. A upside down pot showing geometrical patterns 
on the body. 




o 4 j Juj . J 

d. A painted and decorated bowl. 


4^jj>.j^o 4ujlit3 SjJt_L4 . ^ 

Incense burner with colored decorations. 



f. A variety of painted and decorated shreds from 
the site. 


. jLajJI L^UJjuj £jLk!l l j r A L^LilaJj j IjJtlUoI Juu ._A 

e. Incense burner just after removing in from the 
soil. 


Two Tells in Hai Naseem, Tayma 2011 


Plate 4.1 10 4^-jJJI ^Y * \) j -Ct>\ 1YY ?.Li-u 4ia3Le_<u ^.Lt-aill 4jjLijl 









. (_)_$ ^ I Jail t*> i « 4_lIc. yic. Q~it a ) . J 

b. Thamudic inscription located on the surface of Tel 1. 


Mtfntl 4 ul JU J_l 0 JjVI Jail . I 

a. First Tel before excavation 



. ( Cxu>*u 4_4_LiiI jj) j 7i I1 Jl». I jj Sjj-tus . j 

d. One of the underground grave. 
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f. A large pot after cleaning and removing for the 
site. 


.<—c-uLuil JL^c.1 4ul^j juu Jail 

c. Tel 1 after the excavations. 



i a 4 _ 4 _l 4 I jj Jfllt 

e. Example of one of the grave built over land. 
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Plate 4.4 1,1 ^Y* M IVY 4^>. 



.(JjVI Jill ljr 2j£i'$\ (UrtMiU . I 

a. Horizontal view of the excavation site of First Tel. 



♦ JjVI Jill 4-JU-jJI jJI .(_j 

b. Northern view of Tel 1 excavations 
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Plate 4.3 1,T 4.>.jJJI ^Y* )) j -&>) lY'Y ^.Lt-aiil 4jll_ljl 



. 4^j^»j^a 4j Juj £yz fjjx . (_J 

b. Part of a well decorated bowl. 


I <gjl^ La_&l Ju>4 . I 

a. Shreds on one of these is the image of a bird. 



*O- 4 o“b *J 

f. Bronze arrowhead. 


. (j-uLstill 4x. 

e. Copperheads. 
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Plate 4.6 i,*\ ^Y* ^ tTY 4 ^>. 4j jlJijl 4 jj_*L>. 



♦ t_ j-l a, jul 11 (J_l 3 Jill . I 

a. Second Tel before excavations. 



i ^tSntl ^Lu! 4_)j_ua_Lo jLfcjs-l .(_} 

b. Standing stones located in square “a”. 
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Plate 4.5 1,0 ^Y* \ ) j -Ct>\ 1TY siLi-jj 
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b. Western vies of the excavation site of Tel 1 
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Plate 4.8 i,A ^Y* M IVY 4^>. 
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d. Part of large jardecorated withdeep lines. 


♦ jLitAJI (jja •£ 

c. A small pot made of pottery. 



.l <V 1 .^tl ( j r A CjLlL>»J ojj^- .J 

f. Rings and beads made of shells. 


.jLsc-flj! ._A 

e. Pottery cooking pot. 
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Plate 4.7 i,V ^Y* )) j -lt>\ 1TY ?.L<i-}j 4ia^Le_<i-! 
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a. Parts of stone circle. 
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Plate 4.10 t ^Y * \\ / Sb) 1YY £.l_^_u 4 ^>. 4jjl_2j| 4 jj-*L>- 



. 4_J 1 ^ t 1 4 | ^JJ C-^ l t-s4 . | 

a. Section of northern fagade. 



J-t-a- L u T t]I jj (I) L ^ ^11^3 .(_j 

b. Section of square “a” showing chronology of layers. 


. ^jIUI JU! 4jj. a ->J ^ 34*21 (, to a < <i 1.1 

Horizontal view of the excavations of the second Tel. 
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Plate 4.9 ^Y* \\ j -it>\ 1YY siL^j 
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. Rostrum base of the statues. c. Architectural remains in the two units . 


Najran 8th Season 1413 AH / 2013 


Plate 5.2 o,Y 
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Plate 5.1 oo 


(^Y • ) Y / -it) 1Y 1 ^u-uji.1 ) 


| 
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l^y. lA UJI I -it ) £ Y 1 cl} L}j. 

Excavations 1424 AH 5th season 
j Lt-oJ I ^_cujJL I —it ) £ Y \ ds Ljjcus-. 
Excavations 1429 6th season 

L_J I ^ i M^-t 1 —it ) i. V * cj ' ' j ^ 

Excavations 1430 7th season 

£_>(IjJI ^jJL! ^0 tn oLji> 

Excavations 1437 8th season 


JjVl fu**JL! ^U*Y eaLj. 

Excavations 1402 AH First Season 

^J-cgjJLl i W CjLj-ili*. 

Excavations 1417 AH 2nd season 

Cll LgJ I jJ, I —it ) i. Y ) ell' ' j ^ 

Excavations 1421 AH 3rd season 

^j_<_gjJL( -it) 1YY 

Excavations 1422 AH 4th season 


d) Lj. a ->J I £$\ J_« 

Excavation sites at al-Ukhdoud 







































































Najran 8th Season 1413 AH / 2013 


Plate 5.4 o,i 
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c. A bonze handle. 


. 4jjl_5t3 4-Jjl_<l_SLX 4 _lL>. £ya V . <_J 

b. Part of architectural piece. 


. 4jjUt£ a l j r a e-jy- - \ 

a. Part of a pottery object. 



zjj>. ^>y>- - j 

. 4_La 

f. A large basin missing 
some parts. 


•lA*j O- 4 5^1 - -* 

e. A carved sandstone slab. 


.£-UJI . j 

d. Ivory bead. 



. - j 

g. A large basin missing some parts. 
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Plate 5.3 o.Y 4^yUI 
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. 3j L?ej>J I j I Ju>3 i j.h» . ! 

a. Wall built with stones, horizontal view. 



L_J _A |Y £_)j^O (j_a_Uj ^4 Io°l . <_J 

b. Vertical perspective of the site (8th season). 
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Plate 5.6 o,l 4^111 
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. jLstAll . I 

a. Decorated pottery shreds. 



b. Drawings of some pottery shreds. 
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Plate 5.5 o,o a^lil 
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Drawings of some pottery shreds. 
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Plate 5.8 o,A 
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a. Part of a marble bowl. 
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c. Pieces of glass objects. 


.fiLp-Lvj (jljl (j-4 *<-;-» 

b. Pieces of glass objects. 


Najran 8th Season 1413 AH / 2013 


Plate 5.7 o,v 4^U1 
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a. Green glazed pottery shreds. 








.^L>.jJt 2 X ^ 

c. Marble shred. 


.4j5e^j3,! 4jjUe-iJI JlSLtI/1 .<_} 

b. Drawings of pottery shreds. 
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Plate 5.10 o,P 
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b. Extension of main western street. a. Extension of main eastern street inside the fort area 

of al-Ukhdoud. 



. 4uu^lll Juu JjJl>-V| -j <Ji>J J LjjX. (J-ojjjJI (Jjj-Lalt jl JlLxsI . J . 4uu^uJI Juu 3 uv <Ji>J J Ij3j-JL (j_uUJjJI Jjjj-LaJI jl JlLoI 

d. Western street inside the fort area after cleaning. c. Extension of main eastern street in the fort after 

cleaning. 



.cUljVI jLae_tI/t SJIjl JjJj»-^M -j *J * L$JjEeJ>- (J L^tSJLi-u 1 Juu 4_uLuJI SjuvjJI 

f. Trees and bushes inside the fort area before excava- e. An architectural structure after arranging its fallen 
tions. stones. 


. JlIcJLI ^JL^J Bjulx. 4 -lIc. (_ 7 -aL>.j 

Marble slab with deeply engraved al-Musnad inscriptions. 
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Plate 5.9 o,<\ a^lJI 
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Nefud 2016 Survey Report 


Plate 6.1 10 4^1!! 
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a. An example of a palaeolake in the Nefud desert. Survey found evidence for repeated human occupations 
associated with such sediments, plus animal fossils in several cases. 



.^jL-u-lVLl IjjliLa (j_u LreJI ^-?e->■ l_LpW SjjjuaJ! (JjL_u!j ) 1 , V ^Y * ^ 1 ^Lc. ^-‘- u - 4 Clc<LiuI<^t j-tsLs-l .<_} 

b. Examples of fossils discovered during 2016 survey, Pelorovis fossils from site 16.3. Image at bottom right 

shows scale of Pelorovis compared to a human. 


Najran 8th Season 1413 AH / 2013 


Plate 5.11 o.n 


(^Y 4 )X / -£t>\ IT! ^jJU) 



. lLJIjVI j Lae-cut SJIjl Jl*_) (^Li,! * 1 

a. Building appeared after removing and cleaning trees and plants. 



.jLae-tl/^M jjJl^ . <_> 

b. Roots of the trees. 
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Plate 6.3 3,r 
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. 1 JjAlII <_JjA (J-UJ_4L>. J-A^UwIj 4-Jj^SU*- dlljj! .(_} 

b. stone tools and Pelorovis fossils at WNEF16 1. 


) ^9Ij j-<AA 1 £j 9j-4-> 4_d_tAl I £yz < * t!l&. 1 4 11 9 j-^eJ I . 1 

a. Terrace section exposed at AKH1. 



. 1 _ ) 3 Ji<t 1 (_ij_c. j_4 £yz 1 a.u£.i I Lj_4 ^Aju . J 

c. Part of the exposed palaeoriver at WNEF164. 



Cr^" (j-"JJ-^JI J3^d( O^- 4 J- $ ^ ' Y_^ "l Nj n111 <_}jA ^Jbj^a • ^ 

4_4JJlSJI 3j -p c _J 1 jjAju 1 lojYjJj Ujj <^1 Mill (. 3rtj da> £.l_A_u 
. ‘ E 1 ujVl ^q_i JlSJI ^j-5treJI j-juajtJI ^j_4 jIjT 3j_pe_JI £>J-4-i j-A-J 4-LdlieJI 

c. WNEF163. Two figures are located on white 
sediments where handaxes were located, which are 
presumed to relate to the palaeolake feature in the 
background. Middle Palaeolithic material was also 
identified to the right the palaeolake. 
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Plate 6.2 1,Y sl**!!! 
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Palaeodeserts January 2016 
Tabuk Province survey 

& Site identified during 2016 survey 

o Site formerly reported in Altai 

Palaeodrainage courses 

Tn Max modelled former lake extents 


. 4 a 4 11 £^9I^.(.0.4-11 (31 s i-*- 1 ® ♦ I 

a. Survey areas and identified sites in Tabuk Province 



. j^4 4_LajjA .(_i 

b. Map of Nefud sites 
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Plate 6.5 l,o 
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. ~l JjjajJI £j3j^j jLi <. 

b. An example of a hearth of WNEF16_6a. 


* *1—1 *1 Jij) a <I1 <—j-<^J L^jij * ' 

a. Prehistoric structures interpreted as graves at site 
WNEF16 6. 



j $ ) * _) j<t 1 £JZ j^_i 4_a_> JlSJ I 3j_pe_J I aJLa . J 


. (-JilscJI jJj^J I J. ls*iC. 4-5T i < a 

d. Section at WNEF1610. Palaeolake on top. 
Holocene playa in the background. 


. l-l'l o-« o- 4 c>"LaJ *£ 

c. Prehistoric structures interpreted as graves at site 
WNEF16 6. 



. p ^ ' J a J ^^aJL>. Lj*. VI j Q laj Lc-a3 Jl>- t j-nTu-) Ca> 4 _lI<^oV1 «CL*JLu ^jju j^aLseJI ^JSLlA ) ~l , T £jbj^a . _£> 

c. Site 16.3. Focation of in situ Pelorovis skeleton marked by humans. Other fossils were 
found in the area beyond and to the right of the people. 
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Plate 6.4 1,1 
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b. Map of WNEF166, showing hearths, and other finds. Top left, site overview, bottom right, detail view of area 
marked by red inset on site overview map. Note the high number of hearths across the site (in excess of 125). Nb, 
lithics were collected in groups, points shown on map so centroids for each collection area. 
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Plate 6.7 1,V 


(^Y * ^ 1 TV -^-uut 3 



. (jJulu jJI j. i^iC. jjw Ij I (jja Ujj ) Y_ ^ JI £J3jSLufc . I 

a. an example of a structure at WNEF1612, probably late Holocene. 



. it*s , 1 I j i c 1 \j 

c. WNEF16 21. An example of a palaeolake with 
associated archaeology, fairly deep into the desert. Lake 
presumed to date to Middle Pleistocene. 



<521 lJlSj Clx_p- ^jj/LaJI ^y. lc. jjldl 4 _*Jlj )V , Y . < i 

c_(-i_uIjjJLi L^JLu^jI £yi Jj <_ 

b. Site 17.2. One handaxe was recovered where the 
person is standing, and two on the slope the other side 
of the diatomite mound, showing their clear association 
with the dated sediments. 



.Sj-pe-til jjj-ij YY_^1 JjjijJI (_Jij^. . J 

d. WNEF16 22. Aerial photo showing various exposures of lake sediments. 
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Plate 6.6 "\,1 
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Site 16.3 
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. CjIjjVIj ^ 7 , V £jbj_<jJ! 

Map of site 16.3 showing location of fossils and stone tools. 
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Plate 6.9 A A ^lil 
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. VL«-iu 4JjLa 4 _jJLL-uJI CjIJLlLs 4_jyL>. ( j^a Cj Ju . 1 j (Jiv. £j3p_i j cGIJLlLdj ) £_>j-a - I 

a. Approximate basic stratigraphy of trench 1 (west section), KAM-4. Note incline of underlying sands to north 



Jlj 4 _lL<^>V 1 n j-isLvVlj <_Jj_L5eJI -j-' 3 Y (j~M of. . <_j 

b. KAM-4, view of south face of trench 3 showing position of in situ fossil (see inset). Trench 1 visible in 

background. 


!jji (_£Jijju-ujl l^K mi (_j^L_uLj 4j31j3j 

<_)J-tTu-O yjjl^£21 J-Z> CJ>- ^j-X3 4_p-jJ^_L5eJI £> . .. 4 ' t 4_QI 

4 _)jj 5 cj cJLitSj 4_lj^ < .i i Cu_4 jj . ^ Y_^ ~l jpjJl i-Jj-C. £j3j_p JUJirtJLi 
^JuuallJ 4 i iirt i ^JspaJL) 

c. Experimentally produced preferential 
Levallois flake (and parent core), knapped 
by HSG using ferruginous quartzite from 
WNEF1612. While this particular clast knapped 
easily, other material from the site was virtually 
unknappable due to microfractures. 
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Plate 6.8 A,A 
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b. Aerial view of WNEF16 25 highlighting key 
features. Lacustrine sediments appear to be constrained 
laterally by bedrock, and downslope by dune. 



J-4J j4 jj-JJIj jti'z- tt jij.NI 

a. WNEF16 3. OSL (PD-5) and sediment sampling of 
section; diatomite above sand. 
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d. WNEF16 30. Exposure of lacustrine sediments, 
left and background right. Homo finger bone located 
proximal to crouching figure at centre. 

1 jl iiij or. J2e_) ill j^a 4 JL»j- 4 1 3j_pe_JI . 

cliLjljp* Lj 12L> IjYj^ ( 1 — ^ ) ^Y * ) i ^Lc. Caljuj-^aJI jJLpj 

^palc. jlST j-l£Lv I 4jjj?cjv CLiljJI ( _ ;r lc. i 

.obuj-JI Y*Uj Y*U 

e. Lake 4 (MIS 5) at KAM-4, showing the position of 
2016 trenches (1-4). 1,3 and 
4 produced in situ faunal remains, and 4 produced in 
situ lithics. Fossils and lithics collected in 2014 and 
2016 were concentrated around where the trenches 
were placed. 



Ijj 4jj_re_>. CjIjJI cilx_p. YV_^ "l Jj-ajJI pj-2. ^ 
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c. WNEF16 27. Lithics were found on a long exposure 
of sediments. 
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Plate 7.2 V,T (fYAr/^UU) j> p) 4SLL4J.I 
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d. Section through site JE5656. The lower part of the 
section comprises cemented beach deposit. 


u-SljLt-isVl CjI 7 i jto 7 > a CjLLlC. Jlju AV (Jujl . ^ 

. jLojJIj 

c. Sections through the large mound, JE0087, after re¬ 
moval of the column samples from the end section. The 
general layering of the shells and the presence of narrow 
ash layers is clearly visible. 
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. t- <» l"i AV j A A CjLLuIjJIj JjLiiLre-li -j-a J ts>~ a 

f. Section through JE5641. The shell deposits sit directly . Juju (j-a 

on the fossil coral platform. e. General view of JE5641 after excavation of the trench, 

looking west. The line of shell mounds distributed along 
the palaeoshoreline, including JE0086 and JE0087, is 
visible in the distance. 


jLaj 4_£1 J J J £ tVij JjLujlJI maTAI Jlju VA • l_) 
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b. Site JE0078 after the excavation of the main trench 
and before the removal of column samples. Note the 
darker lenses of ash and sediment near the top of the 
section and the predominance of larger gastropods in 
the lower half of the deposit. 


4_l<Joj I <- 1 » Lf L^-i 4_»lc. j g loj W • I 
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. I Juju J Juj JjLiiieJll 

a. Site JE0097, showing the remains of coral structures on 
the mound surface, looking northwest. To the right of the 
image is the spoil heap of red-brown soil from the excava¬ 
tion of JE5641, and the line of larger mounds is visible in 
the distance. 
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a. General distribution of shell mounds on the Farasan Islands, indicated by red circles, showing the three areas 
selected for more detailed sampling. Individual circles may comprise more than one shell mound. 
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b. Distribution of shell middens in Janaba East (red circles), showing those sites selected for excavation 

(green circles). 
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.. General view of JW1807 after completion of excavations, looking west. c. Distribution of shell middens in Janaba West (Southwest) showing 

those sites selected for excavation. Colour conventions as for Figure 3. 
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f. Section through JW5694. Beach deposits are visible at 
the base of the section. 
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a. General view of JE5642 excavated trench, looking 
east. 


^ Lc. jyul 4JL)LiLa t * m 7i ntl 3^ 0A* * jllij (j-« 4_)j-t^s 

j-u£JI 3^*LioJl 

c. The shell scatter of JE5800 before excavation, looking 
inland towards one of the larger shell mounds located 
on the main palaeoshoreline. 
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e. Section through JW1705, showing the dominance of 
large gastropod shells visible in section. 
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b. Section through JE5642. Shells of the large gastropod, 
Chicoreus sp., dominate in the lowermost deposit and 
near the surface, with shells of Strombus fasciatus more 
common in the intervening layer. 
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d. Distribution of shell middens in Janaba West (North¬ 
east) showing those sites selected for excavation. 
Colour conventions as for Figure 3. 
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b. Section of JW1807, after removal of two column samples from the end section. a. Section through JW1864 after removal of column samples. 
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Plate 8.2 A,Y 
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a. General overview of shelf bathymetry in the Farasan region, showing Target Areas for more detailed survey. Note 
the large number of very deep basins on the shelf area, presumably representing solution of evaporites. When sea 
level was low, these would have represented deep and steep-sided basins in the terrestrial landscape, with the poten¬ 
tial to accumulate freshwater and bottom sediments with a palaeoenvironmental record of terrestrial or lacustrine 
conditions. When sea level rose, the sea would have entered these basins, leading to the accumulation of marine 
sediments stratified above earlier material, providing the possibility of dated sea-level index points for sea-level rise. 
Base map prepared by Maud Deves, IPGP. 
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. R/V AEGAEO 
b. Schematic pres¬ 
entation of the marine 
geological-geophysical 
techniques applied 
during the Farasan re¬ 
search cruise aboard R/V 
AEGAEO. 
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a. The research team with Captain Kanakaris aboard the R/V Aegaeo in Jeddah Port at the end of the cruise. 



Preliminary Survey Blocks 
DISPERSE Project 
R/V AEGAEO 


A: 17 D 20’ North, 40 D 05' East 
B: 16°25’ North, 4(T05’ East 


u.s^Si „ _T_LJ 

D: 17°20’ North, 42°15’ East 
C: 16°25' North, 42° 15' East 
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b. Preliminary target areas (Blocks 1 to 6) within the bigger box A-B-C-D included in the application form for a 
permit from the Hydrographic Service of the Saudi Ministry of Defense. Chart annotated by D. Sakellariou 
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Plate 8.4 A,i 
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a. HCMR research vessel AEGAEO birthed in Jizan port. 
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b. Schematic presentation of underwater vehicles (ROY, submersible) operating from R/V AEGAEO. 
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a. Schematic presentation of the swath bathymetry survey conducted aboard R/V AEGAEO in the Farasan area. 
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b. Schematic presentation of the side scan sonar and sub-bottom profiling survey conducted aboard R/V AEGAEO 

in the Farasan area. 
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b. Deployment of the 3.5kHz sub-bottom profiler 
tow fish over the left side of R/V AEGAEO during the 
Farasan cruise 
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.J-5tjJI (j\ 9 JL 2j t_<_i_uljjJI ll> 1 a J to 3kHZ iLtl jL^J». 

a. Diagram of the amplitude versus frequency of the 
signal emitted by the 3kHz pingers during sub-bottom 
profiling. 
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d. Side scan sonar tow-fish and tow-cable winch on 
the working deck of R/V AEGAEO during the Farasan 
cruise. 



^JLc. 4_uj_u^J! SjLtiVI ^SlsdU UJL^Ij cjLs^JJ 

.3.5kHz jjja 

c. Receiver and transmitter (GeoAcoustics Ltd. GB) 
devices used as deck units for controlling the 3.5kHz 
acoustic signal. 
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f. Deployment of Air Gun tow fish from the stern of 
R/V AEGAEO 
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e. Acquisition of side-scan sonar data using the Sonar¬ 
Wiz Map software. 
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.SeaBeam 2120 a^Vl JL^jiolj^Vl 
b. Hydrophone of the SeaBeam 2120 multi-beam sys¬ 
tem. 


.yu* SeaBeam jIjId a^Vl .1 
a. The transmitter (projector) of the SeaBeam 2120 
multi-beam system. 
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d. SeaBeam 2120 system electronics cabinet. 
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Cross-fan beam-forming technique. 
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f. Sea Bird E-9 CTD system used during the Farasan 
cruise for measuring the sound-velocity profile of the 
water-column. 
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e. Drawing of the relationship between water depth and 
swath width for the SeaBeam 1180 multi beam system. 
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Plate 8.8 A,A 




Surveyed Areas during FARASAN CRUISE 



SURVEY TECHNIQUES 

Mulii b*am swath batfiymeiry 
Airgun seismic profiling 
3.5kHz subbottom profiling 
Side scan sonar imaging 
Gravity coring 
Box Coring 
CTD water column 
RGV dives 
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Navigational chart of the Farasan Islands, showing the location of the areas and transects surveyed. 
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b. Gravity corer deployed through the A-frame at the 
stern of R/V AEGAEO in the Farasan area. 
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a. Real-time seismic acquisition using the SBLogger 
seismic acquisition software (Triton Imaging, USA) 
during the Farasan Cruise. 
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d. Deployment of the ROV Max Rover during the 
Farasan cruise. 
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c. Box corer deployed through the A-frame at the stern 
of R/V AEGAEO in the Farasan area. 
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e. Control room of the ROV 
Max Rover in the electronic 
laboratory of R/V AEGAEO, 
during the Farasan cruise. L to R. 
Geoff Bailey, Matthew Meredith- 
Williams, Abdullah Alsharekh, 
Garry Momber, Lionidas 
Manusakis, Manolis Kallergis. 
Photo by Dimitris Sakellariou. 
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Plate 8.10 A.P I 
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b. Video snapshot taken during the 5th dive of ROV 
Max Rover at 200m depth on the outer SW-facing slope 
of the continental shelf. 
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a. Real-time side-scan sonar image showing coral reef 
formations on the 80m deep platform. 
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c. Swath bathymetry map of the 
FARASAN 2 survey area, show¬ 
ing the tracks of sub-bottom 
profiles, side-scan sonar survey, 
airgun profiles and location of 
coring sites and ROV dives. 
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Plate 8.9 A A 
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a. Swath bathymetry map of FARASAN 1 survey area 
with tracks of sub-bottom profiles, side-scan sonar 
survey, airgun profiles and location of coring sites and 
ROV dives. 



FARASAN 1 Survey area 
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PROFILE 5-6 (SBL_2G1306C1424623) 


Core Fa7 

Lat: 16° 55,530 
Long: 41° 08,479 
Depth: 250m 
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Core Fa 8 

Lat: W 50,255 
Long: 41 15 09,250 
Depth: 182m 
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b. 3.5kHz sub-bottom profile in survey area FARASAN 1 with locations of coring sites. Note that coring sites have 
been defined on the sub-bottom profiles and served the need to core and sample the recent, Holocene marine sedi¬ 
mentary drape and reach its pre-Holocene substrate below. 
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Air Gun Seismic Profile 23-24 r FARASAN 1 survey area 
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c. Air Gun lOci seismic profile in survey area FARASAN 1. Note prominent, SW-facing normal faults and antithet¬ 
ic NE-facing normal faults, compatible with the rifting process of the Red Sea. 
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Plate 8.12 A,W 
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a. Air Gun lOci seismic 
profile (top) and preliminary 
interpretation of the 
geological structure (bottom) 
in survey area FARASAN 2. 
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c. Video snapshot taken during the first dive of ROV 
Max Rover at 100m depth on the northwestern flank of 
the elongate basin in Farasan 2 area. 
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b. Side scan sonar mosaic of the -112m terrace along 
the northeastern flank of the elongate basin in the 
FARASAN 2 survey area. Note the strongly reflecting 
steep, irregular slopes (dark gray to black colour) rising 
from the edge of the terrace (light gray colour). 
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c. Backscatter image of the 
northern part of the FARASAN 
2 survey area. The low reflectiv¬ 
ity area (very light gray) to the 
north marks the soft sediments 
deposited in the deep sinkhole. 
Medium reflectivity (medium 
gray) areas indicate sedimentary 
deposits in the elongate basin 
and smaller scattered areas. High 
reflectivity (dark gray) derives 
from the shallow platform. Black 
spots indicate coral reef forma¬ 
tions. 
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b. 3.5kHz sub-bottom profile in survey area FARASAN 2 with location of coring site. Note that coring sites have 
been defined on the sub-bottom profiles and served the need to core and sample the recent, Holocene marine 
sedimentary drape and reach its pre-Holocene substrate below. Core FA13 shown here reached the substrate and 

recovered pieces of gypsum. 
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Plate 9.2 <\,T -^J^l jlft! 
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Stone structure D. 
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c. Stone structure C. 
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f. Stone structure D, view to the south. 
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e. Stone structure D, view to the north. 
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b. Map of Jebel Markh with indication of the petroglyphs a. General map of the Jebel Markh 


The Saudi- Belgian in AL-Ghat 2013-2014 


Plate 9.1 2L>.yj| ( f rMi-YMr/jfcUri)4 9 liJ!^ ( /^!-^ i ^!j^! 

























The Saudi- Belgian in AL-Ghat 2013-2014 
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a. JM-XLIX. 
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e" JM-LVII. 


d. JM-XXXVIII. 
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b. JM-XXIX. a. Part of stone structure D - JM-LVII-LVIII. 
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d. JM-LXIX. c. JM-LXV. 
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f. JM-XXXIV. e. JM-LVI. 
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c. JM-IV (wasm; to the right). 
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a. JM-IX. 



b. JM-XLVIII. 
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d. JM-XXXVI (wasm). 
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d. JM-LVIII. 


c. JM-LXIII. 
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f. JM-XX. 



e. JM-XXII. 
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d. JM-XXIII. 


c.' JM-XVII. 



e. b. JM-XXIV. 
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f. JM-XXXIII. 
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b. JM-f. a. JM-LXVI (wasm). 
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b. JM-L. 
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d. JM-LIII. c. JM-LII. 
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e. JM-LVI. 
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Plate 9.9 a^^hl (^Y-U-YPY/^UYi)LUJ! jl3^! ^2^ 



b. Scincus scincus (By Wilfried Berns - Wilfried 
Bems/ 

Tiermotive.de first upload in de wikipedia on 07:15, 
25. Nov 2005 by Wilfried Bems, CC BY-SA 2.0 de, 
https://commons.wikimedia.org/w/index.php?cu- 
rid=467890 
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a. JM-XL. 
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f. JM-XLVI. 
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e. JM-XLV. 
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d. Satellite image (copyright Google Earth) of the 
Black Hills area with Jebel Samar (JS) indicated. Red 
polygones mark the areas that have been stripped for 
gravel exploitation. 
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c. A: small core from the south zone (see map); 

B; Yabrudian style side scraper from the north zone. 
Scale bar is about 3 cm. 
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d. Detail map of the Jebel Markh. 
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c. General map of the Jebel Markh. 
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b. JM-LXIV. * a. JM-LXI. 
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c. Simplified topographical map of the survey area around A1 Ghat. Thick black line represents the limestone es¬ 
carpment bordering the A1 Ghat plain. Find spots indicated in red are situated on pediment slopes; surface scatter 
on the escarpment are marked in blue. Thin black polylines mark survey routes in the western survey zone. 












































The Saudi- Belgian in AL-Ghat 2013-2014 
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a. Plan of the test area at Jebel Markh, with indication of the excavated squares and the distribution of lithic artefacts. 




c. Nubian 2 core from Jebel Samar. 
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b. Two items showing affinities to the Nazlet Khater 
axe-type from Jebel Markh. 
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Foreword 


Atlal, the Saudi Arabian Journal consists of scientific research, results of ongoing 
survey and investigations and documentation of sites and excavation results. 
First issue of Atlal published in 1397 H (1977 AD) after that it became one of the 
specialized bilingual English/Arabic archaeological journal of Saudi Arabia. It is 
not only local but gained regional and international fame. 

This issue of Atlal contains reports 44 ongoing survey and excavation projects of 
Saudi Commission for Tourism and National Heritage conducted in cooperation 
with several international experts and institutions highlighting the cultural heritage 
of the Kingdom under the auspices of the program of the Custodian of the Two 
Holy Mosques for the protection and preservation of Saudi cultural heritage. 

This is 27 th issue of Atlal in the hands of our readers that contains results of recent 
archaeological investigations and new discoveries and we hope this will serve as 
new addition to the knowledge of our readers and researchers. It is a proud part of 
our efforts to highlight the continued archaeological and cultural investigations in 
the Kingdom. 


Vice President Saudi Commission 
for Tourism and National Heritage 

Rustam bin Maqbool Kbeisi 



Introduction 


Saudi Commission for Tourism and National Heritage issues annually Atlal, the bilingual journal 
of archaeology and cultural heritage of the Kingdom of Saudi Arabia. It included detailed 
scientific and archaeological reports on ongoing projects of SCTH. 

This present issue of Atlal 27 indicated that Saudi Commission for Tourism and National Heritage 
has greatly expanded its archaeological survey and excavations activities in cooperation with 
local and international universities and institutions. 

This 27the issue of Atlal consisted of two sections: Special section covers excavation results 
of “al-Khuraybah” at al-Ula in al-Madinah region 8 th season and was the continuation and 
completion of previous 7 th season. Excavation concentrated in 10 squares where complete 
architectural components of two phases of Lihyanite and late Nabataean periods discovered 
in addition to large number pottery shreds, glass pieces and Lihyanite inscriptions. The site is 
dated in relation local Dedanite shreds roots roots of which goes back to 1 st and 2 nd millennium 
BC. Other artifacts pieces of stones metal objects. Excavation shall continue under the auspices 
of College of Tourism and Archaeology of King Saud University in the 8 th season at the site of 
al-Mabiyat conducted in its 8 th season in 1432AH/ 2011 AD. It concentrated on two squares 
revealing some architectural elements, large number of pottery shreds, glass and iron pieces. 

A report of excavations at Tayma by the Saudi-German team in cooperation with the Institute of 
German Archaeology revealed the continuation of old Tayma Wall inside the residential area was 
a great discovery. Excavations continued in the area of Sabkha (salt marshes), the site of wells 
in the settlement area date back to early Iron Age. Large quantities of variety pottery shreds, 
artifacts and inscriptions are located that helped the team in dating the site and its different 
phases of settlements. 

This section also contains report on the salvage excavation of two Tel in the al-Naseem quarter of 
Tayma district in the year 1432H. The site was intensively surveyed, and surface material was 
collected. Several stone circles are found on the surface were excavated. Several pottery shreds, 
objects of women makeup and other artifacts date back to Bronze Age found. 

For the sake of scientific studies excavations conducted at a-Ukhdoud, Najran in the 8 th season. 
The site was renovated and developed for visitors.. Further excavation carried out at the main 
road to the fort extended from west to east. Large number of pottery shreds and architectural 
elements located. 



Second section of this issue contains reports on the surveys conducted in various parts of the 
Kingdom. The first report highlighted survey of Nafud desert conducted by the team of SCTH 
and a number of international universities. . Survey of Tabuk area revealed several Middle 
Palaeolithic sites. The most prominent find of the survey of Nafud desert was the location of an 
ancient river not kn own before. 

Second part of this issue contains a report on the studies of prehistory of southwest of the Kingdom 
concentrated on Farasan Islands. About 300 deposits of shells of various ages documented. These 
finds and excavations given us a new perspective of the shell mounds and changes occurred in 
the climate of the region. 

Next report deals with under water archaeological survey of the red sea costal, area documented 
some under water archaeological sites to know the soil compositions and climatic change. 
Modem technology was used in under-water survey, samples of sediments were taken, and 
prepared maps of these sites. 

This section ended with two report on the archaeological survey of al-Ghath 

conducted in cooperation with Saudi-Belgium team (2013-2014 AD). The study concentrated on 
the documentation of rock art and inscriptions and study of early human activities in al-Ghath 
area. 

The land of the Kingdom of Saudi Arabia contains hundreds of archaeological sites continued 
from prehistoric to the present age. These sites provide us information about human activities 
in different climatic conditions and environments. From the dawn of history are still hidden 
several aspects of ancient civilizations, human settlements and ancient trade routes and human 
migration. The remains of the human presence from pre-Islamic until late Islamic period are 
documented and studied by 44 scientific Saudi and foreign teams from international institutions 
and universities. 


Part One 
Archaelogical 
Excavations Reports 


Chief Editor 

General Director of Archaeological Researches and Studies 

Dr. Abdullah A. Al-Zahrani 



Preliminary Report on the Excavations of Dadan 
8 th Season 2011 AD / 1432AH 

Dr. Sulaiman bin Abdul Rahman al-Theyab, Dr. Husni bin Abulhaleem Ammar, 
Dr. Mohammad bin Ayel al-Theeabi, Ibrahim bin Hassan Mashbi. 


During the completion of excavations in the 
last seven seasons more than 35 squares and 
two thousand one hundred square meter area 
was completed. Following team was 
composed from the Department of 
Archaeology, King Saud University: 

Dr. Husni bin AbdulHaleemAmmar 
Excavation supervisor 

Ibrahim bin Hassan Mashbi 

Field Supervisor for the excavations of 

Dadan. 

AtifbinMadouh al-Sultan 
Administration and finance Manager. 

Mohammad bin Muaylath al-Sahimi 
Restoration and administrative assistant 

Saeed bin Zafiral-Ahmari 
Photographer 

Following students participated in the 
excavations: 

Turki bin Hamoud al-Hawaiti. 

Khalid bin Ibrahim al-Shahri. 

Abdul Majeed bin Umaral-Utaibi. 

Yousef bin Saleh al-Rajai. 

Nadir bin Mansoural-Dawood. 

Adil bin Awadhal-Zahrani. 

Mohammad bin Sadal-Bidah ... .Coordinator. 
After the addition of 8th season in unit 
11,2350 square meter area was excavated. 


Unit eleven: 

Ten squares were chosen for excavation in 
this season from north to south as under: 

Square (1) T9; Square (2) T10; Square (3) 
Til; Square (4) T 12; Square (5) S9; Square 
(6) S10;Square (7) SI; Square (21) S12; 
Square (24) R9; Square (27) Q9.These 
squares selected according to the fixed plan 
5mx5 m long with a distance of (0.5m) in 
each sector. In this way the excavated area 
was 4x4m (plate 1.2). In the subsequent 
period, this area was increased. The 
architectural units calledspace or spot that 
accounted 27. 

Chronology of layers: 

After the completion of excavations in the 
architectural units of unit 11, we did not find 
any change in the chronology of layers and it 
was the same like other areas of the site. 

Surface layer: 

This layer extended to one meter deep in 
some parts of the unit and reached to 119 cm 
in room 4 (space 21). In squares 8 (21-1-7) 
the upper layer or stratum was covered with 
stones of different size and shapes, these are 
mostly sand stones , some are very nicely cut 
and shaped these were used in the construction 
of buildings in addition some artifacts mixed 
with sand, calcium and salt. It was hard to 
remove and separate these objects. It was 
also difficult to dig such places. Some of the 
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artifacts lose their texture and shape when we 
removed the salt and calcium from their 
surface. Thickness of the stratum was 
different from square to another square: 

At places near to the remaining walls due to 
the destruction of walls (z26) the stratum 
consisted of wall debris located at the south 
and close to the sea. 

Other layer consisted of red soil (Z26) in 
square 1. It was 35cm long and280 cm wide. 

This layer was found in area “21” and locus 
18. 

After the study of stratum or upper layers 
following loci were identified (1, 2,3, 4,5, 6, 
7, 30, 45, 53, 61, 82, 9, 105, 108„ 166, 117, 
121,167, 122, 138). We found the follow: 

There is clear evidence of human activities 
after the abandoning of the site and it was the 
destruction of the site by removing stones 
from the fallen houses and further demolishing 
the walls etc to take building materials.lt 
happened in almost all the buildings of the 
site. 

The piles of fallen walls resulted in creating 
debris ofabout 119 cmhigh. In room 4, locus 
21 the depth reached to 74 cm but it did not 
effected the original surface of the room. 

Artifacts in this layer covered the same level 
from in which we found 86 stone objects, 37 
artifacts consisted of grinding objects, deep 


plates, and lot of (343) pottery shreds as 
shown in the following chart: 


Stone 

objects 

Pottery 

shreds 

Metal 

Decoration 

objects 

86 

343 

1 

2 


The soil in his layer was white mixed with 
small pebbles (plate 1.2c). 

After the removal of upper surface area we 
work with hand as a result appeared red soil 
mixed with red sand stones particularly in 
loci from lto 5 (plate 1.2d) .Here we found 
only one architectural element it was the 
remains of fallen walls oriented from east of 
the square (T9) towards west inside square 
(S9). 

This layer composed of stones of various 
sizes of stones small in size (Z106, Z119) of 
100 cm wide and 450 cm long to 500 cm 
long, while some were of medium size to 
large sized stones (Z8, Z58, Z140) Plate5. 

There a are two locus (Z15 and Z21) which 
were separate and not interconnected in 
these loci several pottery shreds located in 
one (11) stone objects were found ,mostly 
grinders while 61 pottery shreds all local 
made and contain colored zigzag lines. 

The Layer o Debris: 

This is a deeper layer consisted of stones of 
varying sizes and shapes fallen from the 
walls (plate 7) or were used in the floor of the 
rooms in addition to remains of the roof. Also 
remains of human activities were indicated 


Dadan Excavation 2011 


9 


by large quantities of bones (8/1/84) and 
other objects. This layer could be divided 
into three parts, mud soil with stones, stones 
fallen from the walls mixed with clay and 
lastly mud layer. 

Architectural phases: 

During this season’s excavations in unit 
eleven two phases of architectural components 
are recognized: 

First - It is clearly noted in the eastern part of 
the unit composed of following squares 1, 5, 
6, 7, 21, (s9, slO, si 1, sl2, T9) and loci (8, 9, 
13, 19, 21, 22, 24, 25, 26 and part of western 
locus 23 and 26. These are examples of late 
period in the squares excavated in the three 
seasons (1st, 2nd and 3rd) that date back to 
the Nabataean or late Lihyanite period. 

Second -A big wall in the unit divided into 
two sections eastern and western. 

Third - Some architectural components in 
area 2 and 3. 

It was also clearly noted that the squares no. 
2, 3, 4 (T10, Til, T12) and areas (no. 10, 11, 
12, 22, 20)represented historic architectural 
phases and the main temple was erected in 
the Lihyanite period. 

Unit 11 is divided into two main sections 
according to the architectural components 
consisting of a room and courtyards. There is 
no evidence of how the roof were erected in 
the houses of Dedan, whether it was laid over 


the arches or directly constructed over the 
walls. There are arches the bases of which are 
attached to the walls. It is similar to Nabataean 
building (Al-Towaist 2001 page 26). The 
roof mostly consisted of wooden sheets. 

Floors: 

The floors were made of a variety of materials 
and tiles. Some floors were made of small 
tilesothers with largetiles. In rooms two and 
three the mud floor was pounded and levelled 
and in room 4 (zl64) the floor consisted of 
mud mixed with small pebbles same as in the 
floor of first courtyard (Z43, Z13, Z167). 

The architectural units are different from one 
another in planning, area, space and linked in 
the rooms and entrances.These roomare not 
residential but servicerooms attached with 
the temple. The rooms were constructed and 
planed according to the need of the people 
serving the temple. Room no. 2 divides other 
rooms it has two doors leading to the room of 
offerings. One door for entrance and other 
leading to the first and second courtyards and 
then to the main temple. 

Further excavations in this season revealed 
some new architectural elements such as: 

l.The area in the eastern part of the unit 
consisting of squares ( 5,6,7,21) representing 
late phase to those worked in the three 
seasons (first, second and third) attributed to 
the Nabataean period in addition to space 4 
located in the southeastern comer of the 
square (T12). 
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2.A big wall dividing the square into two 
branches eastern and western. Some 
architectural loci in spots 2 and 3. 

It is clear that areas (2, 3,4,11, 12) located in 
at this stage are part of the architectural 
components historically date back to the 
main temple to Lihyanite period. 

1.Architectural units: 

At the end of the excavation season of this 
year we discovered five rooms all of these 
located in the western part of the unit, two 
(room 2, 3) opens in the east at the courtyard 
and three (1, 2, 4) open at the west. We 
reached the floor of unit 11 that consisted of 
two types, one pounded hard floor, second 
consisted of stones. First type was found in 
rooms (1, 3, 4, 5) in the southern part of the 
courtyard. The stone floor found in rooms 2, 
3 while first type in room 3. These units 
described as under: 

1/1 -Walls: 

After the excavations in unit 11 we found that 
there were 11 walls, long and huge dividing 
the unit in two branches of 20 m long.. The 
objects located here are also consisted of two 
types resenting two different phases of 
cultural periods so we can divide the walls 
into two periods: 

Lihyanite Phase: 

During this excavation, we located two walls 
oriented from north to south about 20 meters 
long and 1.50 m wide part of which used in 
the Nabataean period we measured the wall 


completely. Unit 11 divided into two main 
branches eastern (towards the hill) and 
western (towards the temple). This wall 
located between the main temple and its 
associated buildings that will be excavated in 
the coming season and not excavated the 
following two units: 

- Temple and its annexes. 

- Beginning of a new wall different to the 
walls located in previous seasons from 1st 
to the 7th and hence given the name 
“Tempe Area”. 

Thus, we located two main architectural 
component. Firstly , architectural elements 
consisted of platforms and secondly the huge 
wall similar to the wall surrounding the 
temple. It was in reality the dividing wall 
between the temple and the architectural 
units located in the east. 

This wall is oriented from south to south 
(77z) consisted of five layers and is 230cm 
long of Lihyanite phase. It is parallel to the 
big wall and located directly under the first 
floor of the first compound. 

B- Two phases walls: 

It is a single wall (z81) reused in the 
Nabataean period and represented northern 
part oriented from north to south at about 29 
meters and 1.50 m wide. 

C. Nabataean Phase: 

This phase date back to “9th“ phase, three 
appeared in the eastern unit particularly in 
space(l) , (square S9), First Point (23Z) 


Dadan Excavation 2011 


11 


located in the northern part and extended 
from east to west. The second (83Z) locatedin 
the west and the third wall, very wide and 
huge extended from north to south found 
under the surface. Rest of the wall extended 
from west to east in the western unit. All 
walls are constructed with well cut and well 
shaped stones such as wall (136Z0 in spot 
no.5 and wall (25Z) spot 24 extended from 
east to west a about 8.60 meters and 37 cm 
wide. Eastern part of the wall become wall of 
a room (4.80 m)while the western part of the 
wall become northern part of the wall of 
courtyards (3.50m) long . It is the northern 
part of the temple. 

2- Floors: 

We found complete floor in room 5, and the 
floors located in the compounds all date back 
to the Nabataean period. These are hard mud 
floor and floor made of stones. Out of these 
three floors are made of mud and third of 
stones. 


Room 

Long 

Wide 

Description 

1 

250cm 

280cm 

Hard mud soil 
with stone tiles 

2 

370cm 

242cm 

Stone tiles 

3 

280cm 

200cm 

Stone tiles fixed 
nicely. 

4 

225cm 

175cm 

Stones fixed with 
clay. 

5 

392cm 

296cm 

Hard muddy floor 


Area 

Length 

width 

Description 

First 

420cm 

223cm 

Brown soil, hard 
depressed floor. 

Sec¬ 

ond 

275 

80cm 

Hard brown soil 
floor 

Third 

370 

160cm 

Hard brown soil 


^Architectural Units: 

This wall was located among several 
architectural units on which work still 
continued to know its specifications and use 
as it represented the following: 

1/3- Nabataean Period : 

In this season two important elements are 
found- 

Firstly the rooms -consisted of five rooms in 
areas (1,2,3,4,5) .These share the following: 

All located in the western part of the unit. 

The western wall of these rooms was 
discovered in 5th season. 

It is rectangular shaped. 

The doors or the entrances only frames of 
two eastern rooms (2,3) doors are located. 
Doors of rooms 1,5 are located in the western 
side while room no.2 has two entrances in the 
east and west. The construction of the rooms 
suggested that 

These units have only one room but about it 
nothing is clear, but it may be said that room 
1 was used for serving due to the presence of 
two raised platforms which were used for 
receiving and delivering. Room no. 2 has two 
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entrances, one door has footsteps one in the 
east and another in the west measuring 3.94m 
x 2.84 m. The four walls built with sandstones 
found locally while some rocks are black 
also. The rooms are built with black and red 
stones .The eastern door led to the temple. 

Artifacts located here are mostly made of 
stones such as small grinders and perfume 
bottles offered to the idols in the temple. Also 
part of a met and Bronze coins are collected 
from the site. 

The room consisted of two doors, one in the 
east and other in the west. 

Second area (no.2): 

This area consisted of points (24,26,27). It is 
10 m long from east to west and 5 meter 
wide. Artifacts found are bases of statues and 
pillars, a statue base contains animal figures 
of cow, bull, camel, in addition to Lihyanite 
inscriptions that are carved on the side of the 
base or platform. 

2/3 Second Phase (Lihyanite): 

Architectural units represented this phase of 
First Area are points ( 2, 3, 4, 10, 11, 12, 16 
,20, 22,25) also located in this area a number 
of architectural elements such as raised 
platforms on which statues were placed. The 
supporting walls were not plastered. The 
western wall was 16.20 m long and 5 m wide. 
Bases of statues, small figure are located 
here. The details of architectural elements of 
phase one will be described in detail as under: 


Room 1: 

This room consisted of an area larger than 
square (S9), part of northern area particularly 
locus 17 is outside this room in addition to 
areas 9,14,18. Three layers are observed in 
this room: 

Surface -At a depth of 37 cm several stones 
of various size and shapes are found including 
three stone objects such as a sand stone 
animal figurine (4/5/8); a stone grinder and 
fallen stones from point 740.10 m 

A layer (15z) appeared directly under the 
previous layer and scattered at different 
levels of unit (plate no.8).It is red in color 
due to the mixture of red stones and the soil. 
Other stones were of following three types: 
Stones placed one over the other (16z). 

A large stone slab (51z). 

Rectangular shaped stone tiles (50z). 

Soil: 

This layer composed of two colors, one 
deeply and other light colored. First is found 
in the western area and second opposite to it 
in the east (54z).Both are located at a depth 
of29 cm. 

Architectural elements: 

After the excavations we found following 
major architectural elements: 

1. Walls 

This room consisted of four walls as appeared 
by the remaining courses of walls. Four 
courses of eastern wall are still visible, 8 
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courses of southern wall (59z) are very well 
preserved. The stones were mostly of medium 
size but some smaller and some larger stones 
were also used in the wall. 

2. Floors 

Two stone floors were found, first 379 cm 
long oriented from east to west and 330 cm 
wide from north to south (161z). Second one 
was 280cm long and 250 cm wide. Second 
floor was mostly covered by the fallen stones 
of different size. 

3. Doors 

This room was different from other rooms n 
having three doors, two in the western wall 
and one in the southern wall. Third door 
opened at the internal compound connected 
with the main temple. 

Locus: 

19 different loci are located in addition to 
several 91 artifacts, 45of which are real 
objects. 

Artifacts: 

A variety of artifacts are found in this rooms 
consisting of pottery shreds, metal, glass 
stone objects: 


Stone 

objects 

Metal 

met 

Pot¬ 

tery 

Glass 

Total 

32 

2 

3 

7 

1 

45 


Pottery and stone artifacts: 


Pottery 

Stone 

Total 

111 

35 

146 


A. Pottery: 


Locus 

Point 

Total 

Wheel 

made 

Hand 

made 

18 

8 

19 

19 

- 

55 

18 

89 

74 

15 

60 

8 

3 

3 

- 

3 

3 

111 

96 

15 


B. Stone artifacts: 

35 artifacts are located from 4 locus and 7 
points asunder: 


Objects 

Number 

Locus 

Point 

Grinding 

stone 

3 

50, 54, 

55 

5, 14, 18 

Door clip 

1 

50 

5 

Base of 
statue 

2 

55 

18 

Mashan 

3 

54, 55 

5, 14, 18 

Mahbash 

2 

55 

5, 18 

Majmara 

4 

55 

18 

plates 

1 

55 

18 

Part of 
deep con¬ 
tainer 

4 

50,55 

5, 18 

Part of 
Meezab 

2 

55 

18 

Part of 
Mazbah 

2 

55 

18 

Unidenti¬ 
fied object 

10 

55 

18 

12 

35 

3 

3 
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Second Room: 

This room occupied major part of square 
(S10) in addition to points (9. 13. 15, 16). 

This room was different from other rooms of 
this unit in two architectural elements, one it 
has four doors and secondly it had three floor 
levels leading to the courtyard, temple and 
other room. Three layers are recognized in 
this room: 

Surface (Debris): 

It covers a depth of 70 cm and consisted of 
various size of stones continued in the eastern 
part of the room at a depth of 125 cm 
composed of small and medium sized stones 
mixed with mud and clay. Than appeared a 
red level of 398 cm long and 150 cm wide 
and 15 cm deep. It was due to the fallen red 
stone sixed with the red sand and soil. 
Artifacts from four locus are located....in 
locus 93 thirteen stone artifacts, grinding 
stones, door clip and one stone bowl are 
recovered in addition to one bead and 52 
other artifacts of pottery shreds located at a 
depth of 108 cm. 

Red Soil: 

This is (z62) layers located directly under 
previous layer and spread at different levels. 
It was of red color due to the mixture of red 
sandstone and lime stone .It included several 
stones and artifacts such as: 


Stone 

artifacts 

Metal 

Met 

Mineral 

Pottery 

36 

6 

2 

6 

154 


Stone artifacts includedgrinding stones, two 
large stone blocks with early Arabian 
inscriptions and a variety of pottery shreds. 

Mud : 

It is a gray color layer located 154cm deep in 
the southeastern part (Z64) found inside it 
two grinding stones and pieces of glass. 

Architectural components: 

At the end of excavations, following 
architectural components are located: 

1 - WALLS: 

This room consisted of our walls composed 
several layers of bricks, but the southern and 
eastern walls contains only nine layers while 
those in the north consisted of eleven layers. 
Stone used in these walls are mostly medium 
sized but some are smaller and larger also 
(plate 9). 

2 - Floors: 

Two types of tiled floors are located in this 
room, first 379 cm long from east to west and 
330 cm wide from north to south while the 
second is 280- cm long and 250 cm wide. 
Mostly the fallen stones of the walls cover 
the second floor. 

3- Doors: 

This room is different from other rooms due 
to the location of four doors in it. Two are 
located in the eastern corner of southern wall 
and two in the western wall open at the 
courtyard connecting the room with the main 
temple. 
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Artifacts : 

In 15 locus several artifacts are located that 
counts to 43 in number. These artifacts are 
made of pottery, metaland glass and some are 
stone objects and m pieces of mats: 


Stone 

objects 

Metal 

Mats 

Pottery 

Glass 

Total 

28 

6 

2 

5 

2 

43 


A-Pottery : 

235 pottery shreds are found mostly made 
wheel made and locally manufactured. These 
are located in six locus as under: 


Locus 

Number 

Place 

Number 

6 

1 

18 

2 

59 

17 

61 

9 

16 

70 

154 

62 


B- Stone objects: 


31 stone objects are found in 4 locus and four 
places consisting of grinding stones, alters 
made of local sand stone or basalt. 


Locus 

Place 

Number 

2 

13 

6 

2 

6 

18 

19 

15 

62 

4 

16 

91 

4 

16 

— 

31 

4 

4 


Room Three: 

This room covers major part of the square 
(89) and area (19) the northern part of the 
area is outside this room. At the end 
excavations we found two rooms similar to 


previous ones consisting of three layers as 
under: 

Floor: 

It consisted of various size and types of 
stones (z7) at a depth of 21-22 cm. Only eight 
artifacts are located here, all locally made. 
One grinding stone made ofsandstone was 
located (3/7/8). 

Mud: 

It is clay soil (zl7) mixed with small stones 
and covered most part of southern area. At a 
depth of 8 cm to 20 cm some artifact are 
located. 

Al-Hamra’a: 

It represented two locus (z33, zl06) appeared 
directly under the previous layer but in the 
northern area it appeared directly under the 
floor and consisted of wall of the room. It 
was scattered at different levels of the unit. 
Several stones of different size found here 
mixed with mud and clay. It was the richest 
area of the unit where 319 artifacts are found: 


Stone 

objects 

Metal 

Pottery 

Met 

Glass 

58 

1 

254 

3 

3 


Most of the artifacts are pottery shreds 
(8/7/43 ) located at a depth of 21 cm.and 
belong to the Nabataean period. 
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Architectural elements: 

1. Floor 

Three floors are locatedinthis room (area 39, 
150, 151). It was difficult to reach this area 
and also to know use and purpose. The floor 
was made of medium size stones some were 
arranged in proper order showing importance 
of the room we think that it was the room 
where statures were placed. Flat and nicely 
arranged stone tiles were placed here with an 
elevated area probably to put the idols. In the 
west of this floor the wall and roof were fallen 
down that covered most of the floor. Here we 
found two types of floor (plate 1,5b). 

2. Walls 

The four walls are mostly fallen but the 
remaining courses of southern wall (z34) 
shows three courses oriented at the north in 
the north the wall shows 13 courses (z37). 
Stones of these walls were medium in size 
but some were smaller also and a few larger 
in size (plate 1.5c). 

There were two entrances southern one was 
attached with the fourth room attached with 
northern wall and 60 cm away from the 
southern wall, the eastern entrance was 
connected with the first court yard opens in 
the second courtyard. At the entrance of 
second door are footsteps still preserved and 
visible. 

Artifacts: 

Several artifacts of pottery shreds, metal and 
galls, stone and mats are located in this room: 


Stone 

Metal 

Mats 

Pot¬ 

tery 

Glass 

Total 

65 

1 

2 

282 

3 

354 


A - Pottery 

Pottery objects are wheel and hand made 
some are decorated with colored geometrical 
patterns and others with embossed lines on 
the outside or interior body. 

B -48artifacts are located at 7 places. 

Room Four 

This room covers major part of square (si2) 
and spots 22,23. It appears that the room was 
built at two different periods. First was a 
large room dated to Lihyanite period and 
second was renovated in the Nabataean 
period. It does not mean that Nabataeans 
lived here but the architectural period is 
attributed to the Nabataean era. It is the 
period when the town gained its importance 
and the Nabataeans developed Al-Hijar as an 
important economic, religious and cultural 
center. The condition of the room indicated 
that it suffered destruction on large scale as 
there is large pile of debris in the middle of 
the room (zlll). The walls of this room 
(square T9) were raised (zl09 andz83). This 
suggested that the walls date back to the 
Nabataean period. 

Later we learned that the room consisted of 
two layers and under the upper level a layer 
of red soil appeared. 
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Floor 

It consisted of a layer of mud and stones( 108z, 
12 lz, 166z)of various size and shapes, 
smaller to medium in size located at a depth 
of 200 cm. 138 artifacts are found in this 
room out of which 26 are stoneobjects, some 
pottery bowls and parts of the body and base 
of pottery objects. 

Mud 

This layer (zll2, zl61, zl63, zl68) was 
found directly under the upper surface and 
included small and medium sized stones 
located at a depth of 200cm. This depth 
indicated the depth and length of wall in the 
Nabataean period. The walls were defensive 
wide and deep. Only 14 artifacts are found at 
low level but are of great value and 
importance. A alabaster bowl (269/23/8) ,a 
blue pearl (156/21/8) and an handle with 
Hellenistic writing (222/23/8) are located 
here. 

Architectural elements 

1 - Floor 

In the first phase of room we recognized two 
floors, first one “46 cm” hard ponding muddy 
soil (zl46) and second made of sandstones 
tile like blocks (z 149) covered by a layer of 
sand .It covers an area of 572 cm long from 
north to south and 395 cm wide from east to 
west. 

2-Walls 

This room as mentioned earlier represented 
two different phases of settlements. Out of 
three room,two date back to the Nabataean 


period and third to the Lyhanite era. It is 
divided as under: 

Complete room 

This room date back to late Lihyanite period 
four walls built with different courses but the 
northern wall has only one layer or course. 
The eastern wall consisted of 16 courses. The 
stones in these layers are of medium size but 
some are small and a few larger. The rooms 
of the two phases lead to the temple away 
from the southern and northern walls at about 
282 cm. We could not trace the door in 
northern room but there are two doors, one in 
the northern wall, and other in the eastern 
wall of third room. 

Locust and Artifacts 

There are 14 loci fixed and moveable. Loci 
108, 112, 121 are part of loci 166, 167, 168 
while 10 were moveable loci consisting of 
artifacts made of pottery and metal or glass 
as shown under: 


Walls 

metal 

Pottery 

Glass 

Alabaster 

Leather 

Total 

24 

2 

5 

2 

1 

1 

35 


Artifacts scattered in various loci are as 
under: 


Locus 

Artifacts 

108 

10 

5 

112 

9 

163 

8 

121 

3 

164 
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Pottery shreds: 

239 pottery shreds are located from 4 locus 
and 3 places, all local made, two shreds are 
handmade. Most of these are decorated with 
geometrical patterns and lines some are 
colored. 

Stone objects: 

12 pieces are found in three loci and at 4 
places. 

Second Compound: 

Continued excavations in spot (Q9 and R9) 
located in the east of the well and away from 
square (s9).The wall (z59) continued further 
in this square. The area was filled by large 
and small size stones fallen from the walls. It 
was muddy area spread in the courtyard. We 
found fallen stones from the walls in areas 
(24) in the south and (zl38). The stones were 
mixed with mud and clay one of these contain 
inscriptions with four words. 37 wheel made 
pottery shreds are located in addition to 9 
stone objects. 

Stone layer: 

It is a layer in the compound different from 
other architectural units in square 11. It 
contains one hand made local artifacts and 
three stone objects. All these are surface 
objects we did not find any artifacts i side the 
excavated layers. 

Al-Hamra: 

This layer appeared directly under the surface 
below the stone layer. It contains some 
important artifacts such as handmade local 


pottery shreds and three stone artifact as 
under. 

Base of an Altar, cube shaped with Lihyanite 
inscription in addition to two figures 
(259/27/8). 

Part (neck) of a sandstone statue (293/27/8). 

A stone with rectangular forms carved on it. 

At the end of excavations, we observed 
following architectural loci: 

1-Walls 

In this area five walls were located. 

Northern wall (zl41) 34 cm long and 37 cm 
wide and 90 cm high in the north contains 
8courses, height in the south was 38 cm with 
three layers made of small and large stones. 

Wall (zl54) oriented from north to south and 
242 cm long, 52 cm wide and 78 cm high 
with 5 courses. 

It oriented from north to south to about 277 
cm long, 50 cm width and 113 cm high with 
8 courses in the east there were 3 courses 49 
cm high. The wall extended from north to 
south to about 110 cm. 

The wall extended from east to west to about 
242 cm and 52 cm width and 49 cm high. 3 
courses in theeast and 8 in the west. 

132 cm long, 57 cm wide and 51 cm high 
wall. It was used in two periods of Lihyanite 
and Nabataean. A statue was located here. 
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Locus 18 loci were located in three spots. 

Artifacts: 

Only stone and pottery artifacts are located 
here. 12 pieces of stone including grinder, 
bowl and incense bumeralso al altar 
(295/27/8) and neck of a statute (293/27/8) 
are located. 

A- Pottery 

Hand and wheel made local potter is located 
here. 


Locus 

spot 

Total 

Wheel 

made 

Hand 

made 

126 

24 

1 

— 

11 

122 

24 

37 

36 

1 

235 

24 

19 

19 

— 

145 

24 

17 

171 

— 


B - Stone 

8 artifacts are located as under: 


Locus 

Spot 

No. 

122 

24 

4 

125 

24 

4 

2 

2 

8 


First compound 

It is an area 16.20 m long and 5 m wide in 
squares (T10, Til, T12) and spots 10,11, 12) 
and spots 10, 11, 12, 16, 20, 22, 25. At the 
end of excavation, it was noted that this area 
was extended later for the temple. It is similar 
to eastern area of the temple where two 
elevated platform are located in the north and 


south where statues were placed. Here 
several human and animal al figurines are 
located. In the northern platform of western 
part of the compound an inscription was 
found. This area was different from the first 
one and was added later due to increase in the 
worshippers and to perform religious rituals. 
The compound witnessed three phases of 
developments. These are Dadanite and early 
Lihyanite and Nabataean. 

Walls - These are two locu 89 and 90 and 
spot 12, made of medium and large stones 
with plaster in between. First wall extended 
from north to south and second from east to 
west. 

Stones - prominent under the wall (z 116) and 
at the entrance or windows long about 809 
cm and 50 cm wide. 

During the Lihyanite period the temple was 
visited by many people and certain changes 
occurred in this time such as: 

Long wall (z81) was extended from north to 
south about 20 meters. 

The wall (z27) built with stones and extended 
from southeast to southwest. 

Niches in the wall (z81) are located that were 
used for putting Imps or small statues. 

The Nabataean period witnessed some 
changes: 
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Main entrance leading to the compound and 
service room (z70) was common between the 
compound and he second room. 

- Walls z25 and z26 extended from east to 
west. 

- Floors - first was made of tiles (z29 and 
z69) 43 cm long and 27 cm wide and 
second 47 cm long and 37 cm wide built 
with stones. 

Some architectural elements were used at 
two times such as platforms were used in the 
Lihyanite and Nabataean times. 

Layers: 

Three major layers are observed as under: 

1 - Debris: 

Debris included stones in locus (2, 3, 4, 117) 
found in spots 2,3,4,25. This layers was 450 
cm long, 150 cm wide while locus 117 was of 
the same length but width very less about 100 
cm. In this layer the height was 103 cm 
several loci were located. 

Stones at two spots 2, 3, ( z41 and z9) are 
located. First spot was 210 cm x 100 cm and 
second 140x33cm that continued 86 cm 
further. Thickness of the stones continued in 
area (z41) to 60 cm. 

Mud of debris was used as a plaster between 
the stones (zlO) this locus was found 
immediately under the previous locus only. 
We did not find like this in any other area. 


Fallen stones (zll,z66) are found on the 
upper area of square 2 and was 200 cm long 
and 100 cm wide, the area of (z66) it was 
135 cm long and 80 cm wide. 

The artifacts in this layer were 214 pottery 
shreds out of which 13 were objects, 

3 pottery bowls, one mouth ofthe bowl 
(3/3/8)and ten stone artifacts consisting 
ofgrinding stones, bowl and hammer stone. 
An artifacts made of marble (1/3/8 ) like a 
cube stone measuring 1.7 cm long, 1 cm 
high. We found large number of artifacts in 
the debris (8/2/39). 200 pottery shreds 
included 178 local made, 136 wheel made 
and other 33 handmade. 

2 - Mud soil 

This layer of debris consists of mud soil (z20, 
z25) in square 3. These are 144 cm long and 
100 cm wide but in spots (4, 10)thislayer 
includedsandand small pebbles (z31,z22) 
Z22 was 170 cm long and 150 cm wide while 
z31 was 500 cm long and 100 cm wide,. This 
type of mud also found in spot 11 including 
various type of medium sized stones at two 
different levels of brown color mud. 


In this locus from three locations of the 
courtyard are located: 


Locus 

Spot 

Length 

Width 

114 

12 

80cm 

60cm 

115 

12 

130cm 

80cm 

118 

25 

500cm 

100cm 
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Also located 16 different artifacts: 

10 stone made artifacts out of which 8 were 
made of sand stone, two of alabaster, one 
base of a bowl (8/12/243) and second part of 
a plate (8/4/16) One of the stone an inscription 
is engraved in al-Musnad (8/12/72). 

Four pottery made objects are found, one lid 
of a lamp (8/20/112) and one part of a pottery 
bowl (8/12/244). 

Two glass objects, one bead (8/12/72) and 
other a piece of glass. 

Also located 111 stones, 13 stone artifacts and 
98 pottery shreds. All pottery artifacts were 
local made of wheel and 22 handmade. 

3 - Al-Hamra 

The area of the courtyard is 16.20 m long and 
5 m wide and three meter deep. At one place 
one layer (zll9) about 500 cm long and 100 
cm is located. In this layer several artifacts 
are found consisting of 11 stone artifacts all 
made of sandstone and a male like steatite 
stone statue (8/25/246). 

Architectural Loci: 

Several architectural loci are located in this 
area detailed of which will be discussed at 
proper place. Following are the important 
elements: 

1. Floor: 

The floors belongs to phases Lihyanite and 
Nabataean. 


2. Walls: 

All the walls in this compound are 
connected to a large wall (z81) . These are 
interior walls (not main). These interior 
walls had connection with two elevated 
platforms built with medium size stones but 
without plaster. Some are arched shaped 
opened in the south (z28 and z29) and one 
opened in the north (z68) the rest are interior 
walls. The length of these walls , the wall 
connected with south-northern platform is 
612 cm long, Its width is wall (zll9, 130 cm 
wide and 152 cm High). It consisted of 12 
courses. 

3. Niches: 

In this area two niches are found to put 
objects candles, lamps or small statues. This 
is western part of the temple. As the niches 
are deep in the wall these were certainly used 
to put some large objects. These are 
rectangular in shape one is 44 cm below the 
roof (Z71) and other 34 cm (z72).First niche 
is 153 cm away from the northern wall and 
second 452 cm. 

There is an entrance (zl 16) or large hole. It is 
not possible to know its real shape and reason 
being located here unless we excavated 
further in this area. 

4. Platforms: 

i. Southern platform located in the south 
eastern comer (plate 1.7c) its beginning was 
part of architectural element (z32) belong to 
early Lihyaniteperiod. It consisted of two 
walls build like an arch divided by a stony 
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area. Northern part is 90 cm larger than 
southern area of 23 cm. 

With the time the area or platform increased 
in height in its comer are found a number of 
crown shaped bases (18, 73, 74/4/8) . Head 
of the sandstone statue incomplete (8/4/93) 
also several stone figurines (96,110, 114/4/8, 
8/12/162 and pottery (8/4/130) suggested the 
religious importance of this platform. The 
arches were made of simple mixture of stones 
and mud (8/10/73)representing early 
Lihyanite period (25,26/4/8). 

ii. Northern Platform This platform (plate 
1.7c) was located west of the compound in its 
northwestern comer. Behind it was a large 
wall 612 cm long was probably eastern area 
of the platform or may not be. 

This platform was composed of two 
architectural units we consider it as 
platformsThe measurement of these was 
asunder: 


Area 

Length 

Width 

Height 

Courses 

Upper 

210cm 

330cm 

156cm 

9 

Lower 

260 

91cm 

138cm 

— 


It is evident that his platform witnessed two 
different architectural periods as there are 
two floors with a distance of 59 cm. The 
second floor was built on the foundations of 
first one adding new platform. 

Similar to this platform are found two more 
platforms in the west of the temple and image 
of a snake was carved here. 


1. Architectural Elements: 

This wall is oriented from north to south and 
opens in the east (z67). It is 183 cm long and 
79 cm high. It is an interior wall in the 
northern area of the compound with two parts 
in the east, these are northern platform and 
western platforms leading to a small room 
with an area from east to west of 100 cm. It 
was a service room added later. This area 
consisted of a compound and the small area 
reached in the middle of the stairway of the 
compound. 

2. Middle of courtyard: 

We think it is the oldest part of Dadan or 
Lihyanite era consisted of two walls, one of it 
extended towards north to south and other 
from west to east (z74) in addition to an 
opening or door (zll6) located under the 
long wall (z81) and the arch opens in the 
north (z68). 


3. Artifacts: 

Several artifacts made of pottery, metal and 
glass are located in this 7area: 


Met 

Plants 

Pottery 

Metal 

Marble 

5 

2 

11 

4 



stone 

glass 

wooden 

59 

1 

1 


Most of the artifacts were alters 17 in number, 
grinders were 11 others were statues and 
cutting objects that included 6 artifacts there 
were five other objects such as pieces of 
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stones and other objects as under: 


Altars 

grinders 

Plates 

toys 

lid 

grinders 

17 

11 

1 

1 

1 

4 

Objects 

Lamps 

utensils 

statues 

Saqalat 

2 

3 

2 

7 

3 

sewing 

Stone 

piece 

Base of 

crown 

inscrip¬ 

tions 

Back of 
door 

i 

5 

3 

1 

1 


Total: 

Some pottery shreds are colored (19/25/8), 
some decorated with zigzag lines (4/4/8). All 
were locally made , five are Nabataean (30; 
8,4/10/73) 8/4/27) and one Greek (8/4/76). 

a. Stones: 

77 artifacts are located from 10 spots divided 
into seven locus. 

Unspecified Architectural Unit: 

This unclear architectural unit is located in 
the northeastern part of unit Hand consisted 
of two areas (17, T9) the distance between 
the two squares is (5 and l).It was difficult to 
know the use of this are before excavations 
however, it consisted of two floors: 

First - Mud floor (z84) found in it animal 
bones similar to locus zl48. We are not sure 
of its use, but it was used later time as part of 
long wall (z81) representing Lihyanite 
period. The western part of it was build with 
stones of wall and depressed mud. . There 
was a distance of few cm between the floor 
and the wall. Two points are noted: 


The wall (floor of the wall) used as a floor 
without knowing its use in the past. 

The wall built over the wall fell down it is 
why we did not find large number of stones in 
this area (17). 

Secondly - Hard soil (z85) floor located in 
square 5 is 216 cm long oriented from east to 
west and from north to south 150cm long and 
is 114 deep below sea level. 

After the excavations we found that loci for 
this unit extended from east to west as under: 

1. It witnessed two phases of the history, first 
Lihyanite period represented by the huge 
wall (z81) and second by late Nabataean 
period represented by the following locus: 

Eastern wall built by stones and completed 
at locus (zl4). It is 300 cm long. 

Mud floor (z84) located in the east of the 
unit 250 cm long extended from south to 
north and width is 154 cm. 

Solid floor (z85) located in the west of the 
unit and consisted of two large walls (z81) 
with outside support (z50). 

Third wall (zl20) dividing the first 
compound and this unit and oriented frim 
east to west at about 350 cm inside 
compound (zl36) in addition to third wall 
(z52) extended from the platform until the 
northern square (no.l) 70 cm long and 63 
cm high. 
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2. It is wall three (z81, zl20, zl36) built with 
stones of varying size and it date back to 
the historic period made by different 
people. 

3. The architectural element the buttress 
(z50) for the wall added later. This wall 
facing the main street north of the temple 
or was a different courtyard and extended 
from east to west to about240 cm and is 
wide from south to north 123 cm. 

4. There is no relationship of this unit with 
service room located near the temple it 
was probably, added later towards the 
north of the temple as service room.Near 
the three entrances, we collected artifacts 
and details of buttresses of the walls (218, 
219, 220/17/8). 

Regarding the layers we did not find more 
than one layers only it is debris (zl) mixed 
with stones of different size and shapes in 
addition to a large stone (zl3) after that got 
mud soil (Z85) mixed with bones and other 
artifacts. It was 250 cm long and 140 cm 
wide, which is the associated floor with the 
wall (z81). 

Artifacts: 

Several artifacts are located from this room 
that are listed below: 


Stone 

objects 

Metal 

Cloth 

Pottery 

Total 

19 

4 

3 

5 

31 


All the stone objects were made of sand stone 
with the exception of one artifact made of 
basalt (8/1/86) in addition to stone altars , 
bowl and two other unidentified objects, two 
lamps (88, 8/1/90). However, important to all 
these are located two objects, one part of a 
statue 20 cm high, and 8 cm wide base 
(8/1/89) and second a figure of an animal 
(8/1/22) like a camel indicating head, legs, 
tail and hump. 

Collection: 

a. Pottery 

228 pieces of pottery shreds are located 
contrary to other units, these are all local 
made by wheel, some have colored 
decorations and others contain zigzag lines 
and geometrical motifs. 

b. Stone artifacts 

33 stone objects from four loci are located, 5 
are made of sand stone, four basalt and one 
made of steatite soap stone. 

Artifacts: 

A variety of artifacts are located in unit 
eleven, these are made of metal, stones and 
pottery we also collected pieces of cloths, 
wooden and glass objects. These objects 
highlighted the daily lie of the people of 
Dadan or now called as Khuraybah. 

Stone artifacts: 

Variety of stone objects found in this unit, 
these number second after the pottery shreds. 
These are statues, lamps, utensils, grinding 
objects, plates and architectural elements. 
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The stone objects in this unit are 448 divided 
into two types, first we know by the name of 
collection and the second artifacts. First type 
are 263 and rest are still to be studied and 
analysis. The stone artifacts mentioned 
below: 



The objects located are those used every day 
by the people of Dadan, one was part of lamp, 
other incense bumet and one part of a statue. 
The rest are documented as under: 


Altars 

Basins 

Utensils 

pounder 

Architectural 

elements 

Drawer 

crusher 

unknown 

18 

30 

16 

29 

4 

20 

56 

118 


The total number of these objects are as 
under: 


Object 

rim 

body 

base 

handle 

Altars 

6 

10 

7 

1 

Basins 

12 

9 

3 

- 

Bowl 

2 

3 

2 

9 

Pounder 

9 

16 

4 


Grinder 

9 

9 

7 

- 

Unknown 

17 

95 

6 

- 

Total 

58 

180 

39 

10 


The second type of artifacts that are studied 
and chosen for display in the museum are 
171 found scattered on the surface of the site, 
from two other areas collected 110 artifacts 
and 100 from other compound and 12 pieces 
from the second area. In room 5 107 artifacts 
are collected and 34 from area 17 and 1. Two 
stone artifacts are located (8/21/202 , 
8/21/201) are at a depth of 74 cm (741, 44). 
The nearest to the floor located stone object 
(8/1/12) and two other artifacts are located at 
a depth of 3.23 m and 3.05 m (8/'2/236 and 
8/27/285). Other objects were scattered 
irregularly and individually (8/5/60). A 
rectangular part of a stone platform similar to 
that located by Dr. Ghazzi in the second 
season (2009 AD/ plate 20. 5, 19) it was 
green in color. Ghazi said it is similar to that 
found in al-Fao and Thaj (Ghazzi 2009-25).It 
is a lamp of small size to use in the houses so 
that could be shifted from place to placeso 
that major area of the house is illuminated. 
These are found in different colors red 
(8/23/239. 8/5/60. 8/5/57, 8/5/56, 8/7/45, two 
are in black and blue color (8/1/88) and other 
in green. These were made of sand stone 
except one made of steatite stone (8/25/264). 
All these lamps were found in the with 
incense burners. 
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1-Lamps: 

During the last seasons several lamps are 
located on the site, this season was not 
different from other seasons and located 12 
lamps, only three out of these are complete 
(8/7/45; 8/5/56; 8/5/57 the rest were broken 
pieces, two were without legs (8/1/90 and 
8/25/246. These vary in shapes, size and 
colors, two w3ere conical shape (8/7/45; 
8/23/239), two square shaped (8/5/56; 8/5/57) 
and others has no clear shapes. The 
rectangular shaped basin isaslo mentioned by 
Ghazzi (2009 plate 20, 5:19). 

These are small sized lamps could be moved 
from place to place and from one hand to 
another. The lamps were in three colors -Red 
(8/7/45; 8/5/56; 8/5/57; 8/5/60; 8/23/239) , 
one was in black color (8/1/88) and one in 
green (8/1/88). 

Regarding the material used it was sand stone 
with the exception one made of steatite stone 
(8/25/246). All these lamps are located in the 
niches of walls along with incense burners. 

There is a question to what dates these lamps 
could be attributed as according to al-Ghazzi 
(2009 page 26) these are dated to third 
century BC but this date could be applied 
here these lamps were used from the end of 
2nd century BC to the beginning of first 
century BC. 

The lamps in this unit were found in two 
levels horizontal and vertical and different 
depths near to the surface were at adepth of 


43 cm (8/7/45) and deepest level was about 
198 cm (8/7/45). In the vertical area 6 lamps 
were located and 4 in other squares, two in 
the first courtyard and two in the north 
western area of the unit while other 
(8/15/260) located at a depth of 222cm in 
second room. 

2 -Material of the plates: 

These are tables or carved stone plate like 
structures mostly used for offering to the 
idols in the temples. In this season, we could 
not find complete objects only parts of legs 
and soft bodies are located in the first 
courtyard (8/25/245) at a depth of 143 cm 
and other at a depth of 222 cm in second 
room. 

Pounding objects: 

It consisted of two types four such objects are 
located in this season, two of these are conical 
shape and are black in color but are different 
in the type of stones, one is basalt (8/21/202) 
and other volcanic (8/30/300), the surface is 
soft and polished. Other pounding stones are 
oval shaped, black in color, one is made of 
basal and other marble. These were used for 
offering perfumes and simple presentation. 

Second type is a small object used to keep 
perfumes for beautification. These were most 
common for grinding presume materials to 
offer in the temple. Seven of such types are 
located as under: 
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Circular 

Semicircular 

Square 

Rectangular 

Half 

rectangular 

Oval shaped 

Irregular 

2 

1 

2 

1 

1 

1 

9 


All of these were made of sand stone, only 
one was made of basalt (8/1/86) and are in 
red color. Out of 12, seven were in brown and 
one in black color. 

Out of these 20 pounders, four were located 
in the eastern part of the unit and 14 in the 
first courtyard. 

1. Al-Saqalaat: 

These are circular shaped objects made of 
mud or stone, in the middle is a hole. It was 
used in hunting fishes or as a weight and for 
cloths and other uses. This type of objects are 
located in the 2nd season, but these are totally 
absent in other five seasons. 

The use of these objects at Dadan does not 
mean that it was not used elsewhere,It was 
used as a weight for measuring offering to 
the deities during performing religious rites, 
it was also used in making mats and cloths. 

2. Al-Masahin: 

These ae found not in this season but also in 
previous seasons as a major component of 
finds. It is associated with food particularly 
wheat. It shows the importance of economy 
of the area where these are found in large 
numbers.Artifacgts located at Dadan provide 


a good evidence of a well developed economy 
of the region.Location of large quantities of 
grinders and crushers for wheat and com 
indicated the economy of the local people 
and their dependence on agriculture. It also 
shows the making of perfumes and other 
offering to the deities. 40 such objects are 
located all made from local resources and 
stones mostly sand stones but few are also 
made of basalt rocks found locally in large 
quantities. These grinders and crushers used 
in making flour and other food materials. 

Finds of these grinding objects in large 
quantities provide evidence of importance of 
Dadan in the agriculture and its offering to 
their deities in the temples. 


The objects located at Dadancan be divided 
as under: 


Rooms 

First 

compound 

Second 

compound 

25 

12 

3 


Type of objects and their classification: 


Shape 

Number 

Rectangular 

14 

Square 

2 

Circular 

1 

Semicircular 

1 

Cylindrical 

3 

Oval shaped 

4 

Irregular 

15 
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6 - Altars and Basins: 

7- Architectural Elements: 

Like any other site, some objects are located 
on the surface in debris, here also, three 
circular stones found in the debris. Firstis a 
circular stone base but in it there is place to 
erect the statue or circular holes for the 
pillars. Second base appeared in the first 
room (8/18/177 and 8/18/215). The third 
was found in the open courtyard(8/16/237) 
while rectangular stone (8/4/73, 8/4/18) is 
the base of a crown pillar on the face it are 
the signs of chiseling in addition three stones 
are found, on of it contains decorated lines 
(8/7/61, 8/12/187). Two of these stone are 
located in the first courtyard. This type of 
decorations if generally found on many sites 
in the Kingdom of Saudi Arabia. One of the 
stones contain embossed triangular shaped 
lines similar to that found in one of the graves 
at Madain Saleh (8/12/121). Last one is a 
stone with triangular designs on it (8/15/184). 

8- Doors buts: 

Parts of doors and its back parts and other 
related objects found this year, three of such 
objects are located in locus 17 outside the 
door in its southern area. 


28 Dadan Excavation 2011 


9- Statues: 

We do not know, as yet, where the statues 
were made, in this season we did not find any 
place of chiseling or making statues. Sand 
stone, a major raw material for making 
statues found in the region. Large sized 
statues are located on the site particularly in 
the 2nd season. This continued in all seasons 
from 1st to 5th. The artifacts consisted of 
human statues, animal figurines made of mud 
and clay. 

A - Human: 

Four parts of human statues are located, three 
of these contains chest for the human, fourth 
part neck of the person. These parts are of the 
statues broken and fell down and are part of 
the debris now (8/27/293) rest of the part is 
the neck found in the second courtyard which 
was probably its original place. 

B-Animal figurines: 

As yet we did not find animal statues with the 
exception of a head of a mountain goat 
located in fourth season ( Al-Saeed et al 
report of the 4th season) bu in this season we 
found five parts of animal figurines which 
look like unskilled work of camels. These 
were made of red paste, soft and polished. 
The surface is blish cream (8/4/96, 6/4/110 
and 8/4/114). 

Such type of figurines are located at al-Ula 
on the site of al-Khuraybah (Saeed et-al, 
2ndseason). In the excavations two camel 
figurines are found (al-Zahrani 2007:234) 
also on several sites in the Kingdom such 


figures of animals are located such al-Fao, 
Thaj, al-Ukhdoud and Tayma. These figurines 
are made of clay and connected with 
religious beliefs and rites at that time. 

It is rare to find animal statues but animal 
figures are carved on the stones in prominent 
manner particularly on altars. Usually ibex 
was carved on the altars in addition to dog 
and lioness. This season was not different 
from others so we located an altar with 
prominent images of lion, lioness and camel 
on the two sides of the altar (8/27/295). These 
were carved on the stones like Lihyanite 
inscriptions. Regretfully we did not find any 
complete bowls or utensils, very few parts of 
plates, bowls and pots were found made of 
stones and pottery or glass. 

Pottery objects: 

We regret again no find complete pottery 
objects but located several colored or painted 
wares, 18 pieces ,one in green color (8/1/21), 
two in black ( 8/4/17, 8/12/244), other seven 
shred in red color and brown in brown color. 
As these are not complete it is difficult to 
identify their used. However two pieces 
(8/18/137 and 8/16/195) were drinking cups, 
he rim (8/3/30) represented ajar, one of these 
shreds was part of medium sized plate while 
rest of 7 shreds are pottery objects and one 
bowl for the kitchen (8/12/244). Four shreds 
are parts of handles one with a Greek 
inscription (8/23/222-191). 

Marble and Alabaster objects: 

Objects made of marble which is a stone 


composed of calcites was probably rare on 
the ancient sites but its appearance on this 
site indicated the strength of economy in the 
people and secondly exchange of trade 
reached to the elite people. 

In this three small pieces are found two 
consisted of the neck and the body of small 
bottles to keep in I presumes or medicines, 
the outside and inside of the bowl was soft 
and polished in creamy color to white. 

Stone Objects: 

In this season we covered about 250 m area, 
we found four rooms attached each other. In 
some cases survey reached to 100 meters but 
we could not find except cooking pots and 11 
parts of broken stone utensils it was however, 
difficult to know their use but four were 
probably remains of plates , one object was 
made of steatite soap stone (8/4/231) to parts 
(8/21/200 and 8/7/291). It was the only object 
of bowl in good condition located in the first 
room (8/18/212) and second consisted of rim, 
body and base, only on part was without base 
(8/1/23). 

Metal Objects: 

The importance of the town of Dadan, Delta 
of Dadan and the region of Lihyan was rich 
in minerals as we found mineral objects 
among other artifacts in the area. No doubt 
the use of metal objects was very little and 
limited as we did not find any metal stature or 
figurine. However, metal coins were located 
on the site, one other object was like a nail 
(8/25/257) and second was part of a nail 
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(8/8/35). Eyes liner was in use at that time as 
two objects (8/17/174) found in locus 17 
south of the first room and second piece 
(8/7/66) base and body of a small bottle found 
here. While rest of the eight artifacts are 
small shreds rectangular shaped (8/12/145, 
8/15/181) and like circular (8/15/161, 
8/15/144) and one triangular (8/15/181) and 
three other long pieces. Also located a large 
of slag probably indicating mining in the area 
or it could be a part of an object effected by 
environment and changed into this shape 
(8/27/190). It was located in the compound 
of the temple east of the well probably place 
of making iron objects. 

The manufacturing of metal came from south 
of the Arabian Peninsula to the north and 
most of the objects either came from al-Fao 
or other places in the south. 

Two local coins are located in this season 
similar to those located in the last season 
suggesting cultural connection betwe3en 
Dadan , the capital of Dadan and the centers 
of civilization in Greek. 

Ornamental Objects: 

Ancient People used ornaments and makeup 
objects since times not known. They used 
stones, bones,, clay and flora and later wood 
and then glass and lastly reached to making 
ornaments of pears, and beads of stones of 
rings, necklaces and bracelets. The use of 
beads remain common from the ancient to 
present days. 
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During the excavations of last two seasons, 
2nd and 3rd, located beads made of red 
Aqeeq, glass of honey color, Feeroza and in 
this last 8th season eight small beads with 
holes in the middle to make necklace are 
found (8/23/240). Five of these beads are 
found in 3rd room of the courtyard (8/12/165, 
8/16/126,8/12/72). These vary in shape, 
color and material. Mostly they are green, 
blue or white (8/7/46) and others in blue, red, 
white and yellow (8/21/156) and third set in 
blue, green *8/15/250). 

Other decoration ornaments are rings in gray 
color, circular, and made of silver and painted 
by black (8/17/169) and beads made of red 
Aqeea and glass known in the ancient 
cultures. 

Leather: 

Although leather and animal skin is very 
important in our life, we did not find in this 
season other than one small piece of leather 
in locus 23 (plate 18). It was important to 
have a larger piece of the object to know 
about the type and used of this leather piece. 
We know that there are many used of leather 
in making shoes, carrying things, baskets and 
other everyday use things. 

Wood: 

The Lihyanites and before them Dadanians 
used wood of different types ((Tarmac, leaves 
of dates) in their life. The leaves and stems of 
palm trees used in making roofs, the wood of 
tarmac was used in making doors and 
windows. This year we could only one piece 


of wood in the extreme norther part of the 
first compound. 

Ropes and Mets: 

In this season we find very few examples of 
met and ropes although it was used on large 
scale in the daily life of Dadanians. Nine 
pieces of small (8/5/58), medium sized 
(8/5/55) found in rooms and located only two 
artifacts from first courtyard (8/12/146 and 
8/4/109). Five pieces were made of floral 
(grasses) of high quality and (plate 20), sixth 
pieces (8/25/258) and the use of other pieces 
is not known. 

Inscriptions: 

Until now, 150 inscriptio9ns are located. It is 
good number to study and research. These 
are Lihyanite, Minean, Thamudic and Greek. 
This season we got 12 inscriptions. 

Inscription (1) 

M 1 s r i 
Mlsri 

This inscription should be read from left to 
right, it is a compound word consisting of 
first “m 1 s” and second Egyptian deity “ R. 
aa”. According to our knowledge, this type of 
inscription found for the first time in ancient 
Arabian inscriptions. 

Inscriptions (2) 

S h d n / (b n) 

B a 1 q 
Shadan bin 


It is a Lihyanite inscription but we cannot 
read it particularly “s h d n” as we cannot 
read the third line of this inscription written 
in Safatic (Winnet 1957, 894). Little 
knowledge about who is “s h d”. 

Inscription (3) 

On the base of a cube shaped altar (8/27/259) 
four inscriptions written in Lihyanite script 
are as under: 

L sh f tb n 
Hjj sni 

The upper part of this inscription is short and 
readable. 

First upper part reads “sh f t is found for the 
first time in Arabian inscriptions while second 
row “ h j j “ is well kn own in Lihyanite and 
is written in several ancient inscriptions ( 
for further see Harding 1971, pi77). 

Inscription 4 

Ain (m) kh r sh 
H s w gh 

Min Amal Kharash 

It is tentative reading as first letter is not clear 
“h s w gh” is a name that is “al-Amal Jadid, 
Alsabka al-A’jr”. 

Inscription 5 

(1) s kh m /b n/1 
ml h s w gh 

Sakham bin Teem al Sana’a (a name Sakham 
son of Teem al Sana’a) 

Ubd Zaid al Masmam (name of a person) 
(See also Harding 1979:2633). 
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Inscription 6 

B n 1 h n ain r s / b n 
Hrq/f ain 1/ m h j r 
L z gh b t /f r dh e h m 
B n y/ b n/1 b d 
Ws/hsnI/abd 
Iml/bn/tm/hswk 

This inscription consisted of six lines. 

Pottery: 

Pottery shreds are the major components 
located in this season, we did not find 
complete, semi complete or like complete 
objects. 

This study indicated that the pottery material 
at the sites of al-Khuraybah, Khaifal-Zahra, 
Tel al-Katheeb and Wateef well are the same 
and belong to one site left by the people 
across time in the late period of history. 

A variety of pottery shreds are located during 
this season, these different in material, 
shapes, decoration and heating. Most of the 
pottery objects are local made with the 
exception of very few Greek and Nabataean 
pottery shreds. The following chart gives the 
distribution and type of pottery located in this 
8th season (1,2). 



Figure 1. Number of pottery shreds 


(1) Reference -It is in the encyclopedia of local and 
foreign pottery shreds. Analysis and comparative 
study of shreds for al-Khuraybah/ Dadan, 
northwest of the Arabian Peninsula 

In general. We thank Dr. Ahmad Abu al-Qasim of 
the Department of Tourism and Antiquities 
University of Hail in assisting us in the study of 
pottery. 

(2) Type of clay and the manufacturing soft and 
shinning paste at high temperatures (600-650 
degree) 

This study summarized the pottery shreds 
material of this 8th season date back to two 
phases of architectural components early and 
late that witnessed the end of settlement of 
city of Dadan. 


We selected 145 shreds for initial study and 
classification. These shreds represented all 
phases and typical examples of pottery for 
preliminary study. 



Figure 2. Number of shreds according to type 
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Figure 4. Decoration places 



Figure 5. Paste color 



Figure 6. Brown pottery shreds 



Figure 8. Heating temperature of shreds 
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Figure 9. Repairing method 



Figure 10. Type of manufacturing potte 

The pottery material found in the Dadan 
consisted of two types (local and non-local) 
different in making, shape, surface appearance 
and decorations. Local common shreds are 
dominant accounting not less than 80% made 
of soft and rough paste according to the use 
of object. Material for this pottery available 
in the valleys around the sites also granite, 
basalt and calcareous is found in the region. 

The main characteristic and specifications, 
color, paste, decorations and secondary 
changes in Dadan pottery will be studied 
properly. 


Fabric: 

According to physical nature of the local 
pottery of Dadan it could be divided into 
three groups: 

Firstly- coarse, rough and mixed with granite, 
lime, sand, pebbles and mud with animal 
remains. These shreds are in large number. 

Secondly -Medium coarse and contains little 
quantities of other materials like first group. 

Thirdly -these are mostly imported objects 
brought from outside Dadan 

Al-Shawib: 

Important attention given while drying or 
heating based on the clay and material used 
in making pottery objects. The mixed material 
was important to give strength, to bear high 
temperatures and to maintain color and 
polishing such as: 

Quartzite and Silica 
Feldspar (Aluminum silicate) 

Calcium 

The study revealed that two type of material 
(bones or without bones) or individual 
material was used in making pottery objects. 
In physical study of the shreds or objects, we 
can know the mixture and quality of drying 
and heating by eh study of paste and external 
appearance of the shred or object. 

A mixture without bones can recognized in 
the pottery of Dadan. It is due to addition of 
large amount of calcium and sand, red and 
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black granite, black stones found in the 
region on large scale on surrounding 
mountains. Quantity of this mixture based on 
the size of the object thus in large jars it is 
more and in smaller objects it is less. 

Shapes: 

The bulk of pottery shreds located in this 
season several types of shapes could be 
recognized based on rim, base, body, handles 
and big and large size. Large sized objects 
are very few and shapes depended on the 
large size open mouth or small sized rims. 
Large sized rims belong to large sized jars 
used for storage, while small bowls, plates, 
cooking- pots, figures have small mouth and 
rims. Also, shreds of incense burners, lamps, 
came figures are smaller and in different 
shapes. 

Decorations: 

Most of the pottery shreds located at Dadan 
are without decorations. Those few found 
contain geometric motifs such as lines, 
straight ribbons, meandering lines, square, 
rectangular marked on the rims and around 
body. Some designs are mixed geometric 
designs marked on the surface of the objects. 

The decorations made in red or dark brown 
colors or with black shining colors or white 
calcareous. These decorative designs created 
on white, yellow or brown background. 

Compressed small deep triangle. 

Pressed or packed lines 
Parallel lines 


Incised deeply carved parallel or meandering 
lines. 

Sings and Symbols: 

On two handles of local made jars monogram 
or inscription was depicted before drying the 
bowl (leather hard) (plate 1.17a). It could be 
the symbol or sign of the manufacturer or 
owner or the trader. 

Imported pottery: 

Very few such pottery shreds found consisting 
of two prominent Nabataean and Latin 
pottery shreds. The Nabataean shreds are 
recognized by its thin, red and decorated 
designs some are brown and not decorated, 
other are medium paste and coarse. Nabataean 
objects are imported and not locally made. 

Most of the Nabataean shred scattered in this 
unit consisted of water pots made in red, 
brown, grey or black .Two handles and 
cylindrical shaped necks in red or brown 
color, polished and medium in size are 
located. 125 Nabataean shreds, medium 
paste, medium sized bowls and water pots 
with polished and shining bodies are located 
from this unit. 

Latin Greek Shreds: 

Very few black shreds of this type are located 
such shreds are also located on several sites 
in Arabian Peninsula for example such shreds 
are found at Thaj and al-Dahran burials in 
the Kingdom and at Falika in Kuwait. 
According to recent research, these shreds 
are attributed to 4th and end of the first 
century BC. 
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Decorated Shreds: 

Some decorated pottery shreds are also 
located from the site known by the experts as 
Hellenistic shreds. These are different in size, 
shape and color from the local pottery. These 
are very fine clay made, well burned, without 
bones ovary and in color are between white 
and yellow. The shreds are so small and it is 
not possible to recognize their originality but 
some could be recognized as part of plates, 
bowls and kettles. Most of the shreds are 
turquoise colored (Green/bluish). 

Comparative studies and dating: 

Excavations of this season cut short to study 
the architectural and settlement phases of the 
site of Dadan. The shreds dated to the later 
period of settlement with reference to the 
pottery shreds representing early Nabataean 
and Latin period of first century B.C. 

This study, based on earlier studies suggested 
that the local pottery shreds of Dadan are 
similar to those located at northwest of the 
Arabian Peninsula dated to 2nbd and 1st 
century BC on the sites of Tayma, Qarriya 
and Zubaydha. 

The imported pottery indicated the contacts 
between Dadan with its neighboring states of 
northwestern Arabia and middle Arabian 
Peninsula and the middle of white Sea basin. 
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Preliminary Report on the excavation of al-Mabiyat (Qarha) 
8th season 2011 AD - 1432 AH. 


Ahmad al-Aboudi, Nayef al-Yousef, Majid Qaud, Reda al-Shammari 


The field work and excavations to train the 
students of the college of tourism and 
antiquities in cooperation with the Saudi 
Commission for Tourism and National 
Heritage began in the year 1433 AH/ 1432 at 
the Islamic site of Qaraha (al-Mabiyat). 

Eight students and 18 workers were part of 
the team. Intensive fieldwork and all matters 
related to excavations, photography, 
documentation and restoration taught to the 
students in the field. Two squares (C20 and 
D20) according to the strategy chosen for 
excavations as under: 

To train the students of archaeology 
department in the field excavation 
methods. 

To co-ordinate the results of geophysical 
survey conducted in the 7 th season (1431 
AH) in the above squares, so it was 
necessary to further excavate the two 
squares to find definite results. 

To study extended architectural units 
exposed during the 7 th season at the 
north. 

To check further square C20 to understand 
why it was devoid of cultural material 
although artifacts were scattered on the 
surface and in the middle of several 
archaeological mounds. 

To find archaeological materials 
moveable or un-moveable. 

To trace the architectural elements 
missing the squares D20 and C20. 


Classification and description of artifacts. 
The team consisted of Dr. Ahmad al- 
Aboud ,Nayef al-Yousef, Majid Qaoud 
And Razi al-Shamri. 

Following students participated in the 
excavations: 

Fayez bin Abdul Rahman al-Shahri. 
Abdulziz bin Saud al-Utaibi. 

Bandar bin Ayesh al-Harthi 
Shakir bin Mana’a Abu Rasain 
Abdulela bin Abdullah al-Shamri 
Ahmed bin Ali al Razouq. 

The excavation team discovered several 
artifacts in two squares D20 and C20 in 
addition to architectural elements. Spaces in 
the buildings will help us to understand the 
construction method, architectural 
components, pillars, walls, buttresses, 
making floors and tiling, communication and 
movement inside the houses. Also collected 
from surface pottery artifacts, glass and metal 
objects. 

Excavations: (Plate 2.1a) 

Excavation started in square D20 in vertical 
order until we reached to the virgin soil. The 
Tel was 30 cm higher than the surface 
consisted or common and glazed pottery 
shreds, broken glass pieces particularly 
shreds of white paste Samra’a type and 
Fatmid red ware ( 359-567AH) also located 
Chinese broken Chinese decorated wares 
and glass pieces of different colors. 
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We removed the debris from the upper surface 
of the Tel after that revealed the signs mud 
bricks oriented from north to south (70 cm 
wide).The square was divided into two equal 
halves, in the western comer we found 
continuation of the same wall located 
between squares D20and C20 (plate 2.1b). 

Heads of architectural locus in square D20 
appeared with buttresses supporting the two 
parallel walls aboulOm x 5 m long. In the 
middle of northern wall a 2 meter wide 
entrance is located. 

In the eastern side of the square a space in 
this architectural locus measuring 10m x 5m 
long and 30 cm deep filled with debris from 
which several artifacts are collected as under: 

Steatite soap shreds with incised 
decorations. 

Pieces of wool and colored pieces of 
cloths. 

Woolen rope. 

Pieces of metal objects. 

Brown colored circular glass beads. 

Following the walls and buttresses about 10 
m xlO m distance continued digging found 
mud bricks and pieces of gypsum used in the 
walls. The area of the entrance located in the 
northern bulk was also noted (plate 2.1c). 

The team continued digging in the 
architectural loci without interference up to 
60 cm from the surface but did not find any 
artifacts or architectural elements. It was 


noted that in horizontal digging the number 
of artifacts decreases from top to bottom was 
the case on other squares excavated in the 
past. However, it needs further studies and 
explanation. 

Digging continued in the half of square D20 
(space 1) and documented architectural 
elements and artifacts found in the square. 
Soft debris covered the area developed due to 
natural and weather conditions and 
windstorm. Some local pottery shreds, pieces 
of ropes, date sheets are found here. Previous 
architectural elements continued with 
interruption in empty space of 10m x 5m 
along with pieces of gypsum fallen from the 
walls. In the debris following artifacts are 
found: 

Local pottery shreds, including handle of 
a complete bowl with partof body. 

Ropes of different wools and some of 
date leaves, some in brown color. 

Beads - some are half circular glass beads 
of blue color. 

Knife- a small iron knife. 

A collection of cloths and woolen pieces. 
Nails- consisting of nails with circular 
heads and pointed bases. 

Continued digging horizontally in search of 
architectural elements and to find evidence of 
any cultural artifacts until the depth 1 meter 
but we did not find any sign of walls or 
artifacts. 

At a depth of 120 cm from surface appeared 
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a layer of ashes, bones and remains of walls 
built with mud and clay measuring 22cm 
xlOcmxlOcm. This wall continued from top 
that suggested that settlement continued in 
the area in the western part of square D20 but 
there were no new additions that continued 
without interference for long time. 

Excavation continued at the same level and 
found mud debris from eastern to western 
part of the square consisting of gypsum and 
stones. Ashes layer scattered in the western 
part of the square including coal and some 
artifacts: 

Part of brown color pieces of wool. 
Steatite soap stone circular object with 
two holes in the middle. 

A steatite soap shred of a bowl. 

Thread of brown color. 

Circular beads with a hole in the middle 
of blue color. 

Nails of irregular shapes. 

A piece of date rope f brown color. 

Some pieces of leather. 

In the eastern side “eastern comer” of square 
D20 at a depth of 60 cm we did not find any 
artifacts with the exception of stones affected 
by rain water but we found remains of a wall 
in the middle of the square (plate 2. Id). 

The wall built with mud bricks dividing 
residential space and empty, space we think, 
it is the eastern part of square C4 and is its 
open space without roof. The team noted at a 
depth of 120 cm in the eastern space some 


artifacts, bones and ashes and small stones 
(plate 2.1b). 

At a depth of 150 cm continued debris 
without any artifacts but the wall continued 
without interception while at a depth of' 150 
cm appeared several pottery shreds and 
painted ware of Fatmid period at a depth of 
180 cm. Architectural elements continued 
further in the eastern and western space of 
square D20. 

At a depth of 190 cm in the western space of 
square D20 pottery shreds and local ceramic 
continued with a layer of red debris. At a 
depth of 2 meters appeared a layer of red tiles 
measuring 22cm x 22 xmx5 cm covering the 
entire floor. 

In the eastern area of square D20 no change 
occurred up to the depth of 2 meter, virgin 
soil appeared on which walls were erected 
directly without foundations. 

We observed that in square D20 half area in 
the west surrounded by four walls built with 
mud bricks supported by four buttresses. All 
walls plastered with gypsum and floor made 
of tiles. While estem space representing half 
square is part of the street ran along the 
square in the south to about 50. 

Chronology of layers in Square D20. 

It is noted that square D20 consisted of only 
one layer representing two phases of 
settlement without any architectural 
additions: 
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Surface layer is the Tel; located above 
surface at about 50 cm created by natural 
factors consisted of a variety of pottery 
shreds, colored glass beads. 

Hard mud layer spread in area of the 
square along with remains of roof, palm 
leaves and wood gypsum and small 
stones. 

Debris layer mostly covered with red soil 
mixed with ashes and coal and local 
pottery shreds (plate 2.1e). 

Architectural elements in square 

D20 (plate 2.3a). 

Locus 1. 

On the completion of excavations in square 
D20 architectural elements appeared in full 
consisting of mud walls 10 m long (north 
-south) and 4 m (east - west) and 60 cm wide. 
A rectangular empty space or entrance is 
located in the middle of northern wall 2 m 
wide. These walls built with mud bricks 
measuring first 20cm x 10cm xlO cm (plate 
2.3b). 

It was found that these bricks were laid over 
mud layer. The mud and gypsum mortar 
mixed used in some cases. 

Second type of mud bricks consisted of 42cm 
x 10cm xlOcm but this was hidden under a 
layer of mortar over the wall. The two type of 
mud bricks were used in the walls of square 
D20, This method was repeated in all the 
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walls of eastern locus of square D20 (plate 
2.3c). 

The use of mud bricks is common in building 
mud walls, mud mortar is also used in filling 
the spaces in the walls and plastering the wall 
from all sides. Walls built without foundations 
continued to about 10 meters needed support 
provided by making three or four courses. 

Locus 2. 

Excavations revealed that a wall located 
between two walls in the western part of the 
square particularly in the middle of southern 
part, which is a wall build with mud bricks 
similar to the walls in Locus (1) (plate 2.4a). 

Locus 3. 

In the eastern and western wall buttresses 
added to the eastern and western walls of 
square D20 buttress was added on the land 
directly. It was a general system of adding 
buttresses in mud walls built without 
foundations in the residential area at the 
Nabataean site of Madain Saleh (plate 2.4b). 

Locus 4. 

A wall located in the middle of western area 
between square D20 and C20 build with mud 
bricks in the same manner like eastern 
opposite wall (locus 1) with buttresses in the 
middle made with the same material, Height 
of the wall 2 m width 10 meter (plate 2.4c). 

Locus 5. 

Empty space in area (1) made of red tiles of 
square shape 22cm x 22 cm and 2.5 cm thick. 
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Placed one over the other like a stair. Tiles 
changes color from yellow to green and red 
due to the difference in heating in the old 
ferns (plate 2.5a). 

Locus 6. 

Entrance located in the edge of northern 
square 2 m wide and goes to space no. (1) 
covering half of western square. This locus 
found in the middle of northern bulk and bulk 
between square VI9 and C20 (plate 2.5b). 

Locus 7. 

This locus represented the space overlooking 
the street in the area half of eastern square 
facing locus no. 1 and is 10 m long. There are 
signs of water outlet in the open space in the 
middle of locus. Impact of rainwater in the 
wall can be seen easily (plate 2.5c). 

Locus 8. 

Interior walls in the western locus shows thin 
layer of white gypsum and buttresses of walls 
are completely preserved. Small rocks are 
found in nearby Wadi al-Qara , near old al- 
Ula town and places of burning tiles before 
used are found in the area. 

Square C20. 

Square C20 is located in the neighborhood of 
square D20 at its west in between the two 
squares is a bulk of 1 m. In the excavations 
the walls of square D20 found penetrating in 
square C20 (z4) with a space between two 
squares. We excavated completely square 
D20 to know all its loci and found that all the 
loci of two square ae interlinked. 


The reason of choosing this square for 
excavation is to find evidence of settlement 
in the upper or lower levels. However, two 
types of patterns in first excavation noted: 
First high Tel and second moderate Tel (plate 
2.If). 

Excavation work started in square C20 by 
removing debris and cleaning upper surface 
up to the depth of 15 cm. Found, a mud layer 
of light color devoid of any artifacts. 

At the depth of 30 cm construction material, 
broken tiles like those in the south- western 
comer of square in addition unorganized mud 
bricks located in the southeastern corner of 
the square. Continued digging but did not 
find any artifacts, ashes or bones in this area. 

With mutual consultation we continued 
digging up to 45 cm but did not find any 
artifacts or architectural elements, this part of 
the square was devoid of any cultural remains. 

The physical evidence of archaeological loci 
appeared in neighboring square specially the 
wall between two squares built with mud 
bricks of about 70 cm thickness was possibly 
the continuation of further loci particularly 
walls it was decided to excavate the entire 
square to find extended walls or any other 
architectural elements. 

At a depth of 55 cm first architectural element 
appeared. It was a pillar attached with the 
eastern wall besides a rectangular space (2m 
x lm) build with baked bricks (20cm x 10cm 
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x2.5cm) surrounded by the two walls. 

A circular pillar was found in rectangular 
space with the remains of a wall built with 
mud oriented from east of the square to the 
west about 10 m and located in the northern 
area of the square in addition to a pillar 
located in the west and middle of the western 
space. Debris mixed with a few local pottery 
shreds and pieces of glass are located here 
without any bones or ashes. 

Loci of the walls between the two squares 
appeared prominently at a depth of 75 cm 
also appeared remains of another wall built 
with mud between the southeastern part of 
the square and is 1 meter long. 

At this depth besides the two loci, we did not 
find any archaeological layer except part of 
mud area but further we located architectural 
elements like circular pillar, basin and a wall 
oriented east to west and part of fallen pillar 
in the middle of the square. We faced 
difficulty to differentiate the color of the 
debris and the color of the locus that are very 
si8milar to each other (plate 2.6b). 

At a depth of 140 cm in the square continuity 
of architectural elements of walls, pillars, 
rectangular basin remained as such without 
any additions in the layer or archaeological 
artifacts (plate 2.6c). 

At a depth of 180 cm appeared tiled floor 
covering all area of the square. The square 
shaped tiles were made of burned bricks 
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measuring 22cm x 22 cm x 2.5 cm .arranged 
in proper order and fixed with gypsum. In the 
middle of the square, the tiles were of 
different sizes, larger and prominent 
continued at the end of square C20 (2.7a) 
with remains of ashes scattered in the square 
(plate 2.7b). 

Locus (1) Mud Wall (plate 12): 

It is a mud wall built with mud bricks 10 m 
long (north - south) and 1 m wide is a 
demarcation line between squares C20- D20. 
Mud bricks were of two size first measuring 
20cm x 10cm x 10cm and second measured 
42cm x 10cm x 10 cm. the wall consisted of 
two layers first of 3 courses and over it rows 
of two courses (plate 2.6b). 

We found that the material used included 
pieces of gypsum mixed with mud with the 
purpose to give strength to the mortar and to 
fill the space between the bricks. 

Two types of mortar used in the partition wall 
to give support and strength to the wall and 
fill the wide space of 4.5 m x 10m devoid of 
windows. 

We learned from the old town of al-Ula three 
measurements of mud bricks used. First 
measures 50cm x 32cm x 10 cm used in the 
foundations of mud walls and the walls of the 
ground floor called “al-Marbou. Second type 
bricks used in mud walls measured 32cm x 
30cm x 10 cm, used in the second floor of the 
house, while third type measures 25cm x 
20cm x 10cm used in the walls of the roof 
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(al-Marbud) and also used in the spaces of 
walls inside the house (al-Samita’a). 

Locus 2 -3 -4-5) Pillars: 

Pillars are circular in shape built with 
rectangular bricks 20cm x 10cm x 2 cm are 
found scattered in the square. Three of these 
Z2 (plate 2.6c), Z3 (plate 2.7a), Z3, Z5 (plate 
2.7b). There are two pillars built on one 
single base with bricks similar I size to the 
first one, 20 cm triangular shaped and 20 cm 
base and 5 cm thick (Z 5) while second type 
25 cm long, 27 cm base and 5 cm thick (Z2- 
3-4). These sizes vary according to the 
situation and roof area and could be increase 
or decrease in size according t the requirement. 

Locus 6 (Basins): 

A basin or water reservoir attached with the 
eastern wall (Zl). It is a rectangular shaped 
tank 2m x 90cm, built with southern and 
western walls with rectangular shaped bricks 
20cm x 10cm and 20 cm thickness. While 
northern and eastern walls represented 
eastern wall (Zl) and extended towards west 
as L:oc us 7 (plate 2.8c). 

Locus 7 (wall): 

The wall extended from Locus 1 towards 
west about 9 m long and 30 cm wide built 
with mud bricks with eastern part extended 
to area (2) across an entrance 70 cm wide and 
has tiled floor made with bricks (plate 2.8b). 

Locus 8 Wall: 

Wall built with mud bricks dividing the space 
by 30 cm wide(place 2-3) and is the wall 


extended in the middle of locus 7 towards 
north 2 meter long and dividing two spots. 
The wall built with mud bricks measuring 
25cm x 12cm x 10 cm (plate 2.9a). 

Locus 9 Platform: 

It is rectangular shaped area measuring 
135cm x 90cm x 25 cm located at the edge of 
western bulk of the square. Its surface is 
made of stones and plastered by mortar (plate 
2 . 11 ). 

Locus 10 Tiles: 

The interior floors and outside spaces of the 
courtyards Locus 10 and reaching the virgin 
soil the tiles made of burned bricks measuring 
22cm x 22cm x2.5 cm covered the area of the 
courtyard. This is a typical example of the 
architecture of al-Mabiyat (Qarha). 

Locus 11 Wall: 

A mud brick wall located in the middle of the 
southeastern comer of square (C20). It is 1 
meter long, extended towards southern wall 
of the Square D20. It is oriented to what look 
like a basin in the south of square C20 (plate 
2.8c). 

Chronology of Layers in square 20C. 

Square C20 is a higher Tel and contains large 
number of artifacts on the surface. It is s a 
prominent square among the excavated 
mounds at Qaraha in general. The excavated 
square is 10m x 10 m in area and is devoid of 
any artifacts. The upper surface is square 
shaped and filled with mud, It is yellow in 
color and does not contains any objects 
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except construction material such as mud and 
square or triangular or rectangular shaped 
bricks (plate 2.7c). 

Results of our research suggested that it was 
an open courtyard without roof for the animal 
market in which animals kept for roaming 
and selling. It is why this area was fill with 
debris and sand. Sand and animal remains 
deposited every year about 2 mm , it means 
each five year the deposit was 10 mm. The 
depth of our excavation is 180 cm until we 
reached to the virgin soil, it means the time of 
deposit was 900 years so we can attributed 
the deposition in the square began before 900 
years approximately 5 th century Hegra . 

It is not possible to suggest a date for the 
settlement but in relation to the environment, 
climate and the material obtained from the 
site it could be attributed to Fatmid period 
359H to 567 H. 

Geophysical studies of squares 
C20-D20: 

The scientific team conducted geophysical 
studies in 1431 H of the two squares in the 
geo-magnetic field. The survey conducted 
before the excavations and continued until 
the end of 7 th season of fieldwork (plate 
2.10a). In the 8 th season, magnetic survey of 
the entire area provided us the following 
results: 

Did not find closeness to read geo¬ 
physical with the square C20 and D20. 
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In the prominent locus the reading of 
geo-physical elements, we did not find in 
the two squares. 

Geophysical reading at a depth of 2m 
(plate 2.10b) does not match with 
excavation work. 

Survey of the squares C20 and D20: 

The excavations of the site during the last 8 
seasons from 2004- 2011 AD in the market 
area revealed place for the keeping the 
animals and squares C20 andD20 did not get 
out of the surrounded area F.G.D.E. while 
square in D20 4 meter area (north to south) 
was the sitting place (Majlis) for the animal 
market (plate 2.10c). 

Square C20 was an area of the courtyard 
with roof covered by grape branches or date 
leaves where animals kept for marketing 
(plate 2.11a). 

Elimination of spaces: 

The excavations in square D20 up to the 
depth of 20 cm appeared locus (1) in the 
north of the square not completed as it was in 
the middle of squares D20 and C20. lm 
space dug as part of the square and entire 
locus. The digging in the space was due to 
the continuation of architectural elements in 
square C20. 

The southern space between D20 and D21 
was excavated as part of square D20, and due 
to the appearance of locus 2, extended from 
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east to west of the space in western comer of 
the square, about 4.5 m long. While eastern 
spot of the square was excavated due to its 
location on the main street covering half area 
of 5m x 5m. 

Space removed in the 8 th season located 
between squares D21 and D22 it was due to 
the destruction by the debris in the long span 
of time and debris spread in the eastern street 
and under surface to about 80 cm deep. In the 
seventh season of 1431 AH, the space 
between four squares D21, D22, D23, D 24 
the debris kept to give support to the 
foundations elevated of street to its natural 
height (plate 2.8c). 

Artifacts: 

A pottery bowl with its rim oriented outside 
and circular mouth, on its outer surface are 
found three legs, simple base, red ware, 
medium paste, filled with sand and bones, 
high heat, made with hand and when (plate 
2.11b). 

A piece of neck and body of a pottery jar, red 
paste, geometric pattern on the body, a kufic 
inscription in white (plate 2.11c). 

Semiprecious (Aqiq) bead, red, oval shaped 
with a hold in the middle (plate 2.1 Id). 

Grinder made of volcanic rock, circular body, 
deep body, rough and coarse object (plate 
2.lie) 


Part of an architectural element like a brick, 
floral decorations like a flower on the body 
(plate 2.Ilf). 




Tayma 2011 - 8 th Report 

on the Joint Saudi Arabian-German archaeological project 

Amulf Hausleiter 1 , Ricardo Eichmann 1 , Mohammed H. al-Najem 2 , Said F. al-Said 3 
With contributions by Matthias Grottker 4 , Andrea Intilia 1 , Sebastiano Lora 1 , 
Christoph Purschwitz 1 , Francelin Tourtet 1 , Peter YoB 4 , Friedrich Weigel 1 , Kai Wellbrock 4 


I. Introduction 

In 2011, two further seasons of 
multidisciplinary research at the oasis 
of Tayma were carried out, focussing on 
archaeological investigations, and pottery 
studies 5 (for reports on previous seasons 
Eichmann et al. 2006; 2010; 2011; 2012; 
Hausleiter et al. in press a-c). As reported 
before, the Saudi-German project identified 
altogether six occupation periods at Tayma 
attested at different locations and represented 
by a specific set of archaeological features 
(buildings, artefacts, pottery etc.), 
covering the Neolithic to modem periods 
(Hausleiter 2011, 109; Hausleiter in press a). 
Archaeological excavations focused on the 
site of Qraya (Plate 3.1). 

Palaeoenvironmental investigations in 2011 
concerned the hydrology of the site and of 
the sabkha as well as research on the ancient 
and recent vegetation of the site (for the latter, 
cf. Kurschner and Neef in press; Dinies and 

1 Deutsches Archaologisches Institut, Orient- 

Abteilung, B erlin. 

2 Saudi Commission for Tourism and National 
Heritage (SCTNH), Tayma Museum of 
Archaeology and Ethnography (formerly Saudi 
Commission for Tourism and Antiquities). 

3 King Saud-University, Faculty of Archaeology 
and Museology, Riyadh. 

4 Fachhochschule Fiibeck, Fachbereich Bauwesen, 
Fabor fur Siedlungswasserwirtschaft und 
Abfalltechnik. 

5 Spring season: 8 th February-14 th April; autumn 
season 27 th September-5 th November 2011. 


Neef in press). Archaeological excavations 
focused on Late Bronze to Iron Age Remains 
next to the outer city wall (Square Q3, to be 
discussed in a subsequent report), on a large 
architectonic complex of the Early Iron Age 
(Area O), probably a public building used 
as temple; a further large public building in 
the north-eastern part of the central are of 
Qraya (Area E); and a residential quarter 
south of it (Area E-South / F). These remains 
cover a period reaching from the late 1 st 
millennium BC until the first centuries of 
the 1 st millennium AD. Investigations by 
archaeologists and hydrologists continued 
on the canal system in Compound A (Area 
H). The autumn season of 2011 saw a 
continuation of building conservation 
measures, concentrating on the large public 
building E-bl (cf., for the methodology, 
Hausleiter, Breitenfeldt and Lindlar in: 
Hausleiter et al. in press c; Hausleiter 2016). 

As in previous years, the Saudi-German team 
was hosted by the Museum of Archaeology 
and Ethnography at Tayma. Funding of the 
German component was provided by the 
German Research foundation (DFG), Bonn; 
conservation measures were funded by the 
Official Development Assistance (ODA) 
provided by the Federal Foreign Ministry of 
Germany. 
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The authors are indebted to all individuals 
and institutions supporting the work of the 
project at Tayma, namely the Antiquities and 
Museums Sector of the Saudi Commission for 
Tourism and National Heritage (then Saudi 
Commission for Tourism and Antiquities), 
Riyadh, the King Saud University, Riyadh, 
the Orient-Department of the German 
Archaeological Institute, Berlin and the 
German Embassy at Riyadh. 6 

II. Results 

1. Hydrological investigations 

By Peter Vofi, Kai Wellbrock and Matthias 
Grottker 1 

Introduction and Methodology 

Based on the results of the 2007-2009 
investigations (Heemeier and Grottker in: 
Eichmann et al. 2010, 103—4; Eichmann et 
al. 2012, 79-82; Wellbrock and Grottker in: 
Hausleiter et al. in press a) a hydrological 
model was developed for estimating the 
necessary rainfall quantities preserving a level 


6 Our particular thanks go to Professor Dr Ali 
Ibrahim al-Ghabban (Vice-President of the 
SCTNH), Professor Dr Abdulaziz al-Ghazzi and 
Mr Jamal S. Omar (Directors General for Research 
and Survey), respectively. We are furthermore 
indebted to all members of the Saudi-German team 
and to the local workmen. 

7 The team headed by Professor Dr M. Grottker 
consisted of K. Wellbrock, P. VoB, S. Eckert, J. 
Osten, M. von Grafenstein (Liibeck University 
of Applied Sciences), and Friedrich Weigel (Free 
University of Berlin). The authors are grateful for 
the funding by the German Research Foundation 
(DFG). 


of 811.5 m a.s.l. of the former palaeolake. 8 
Establishing a water balance equation for 
the palaeolake resulted in the calculation 
of precipitation amounts of 150±25 mm/a. 
In order to verify the hydrological model 
investigations of the hydrological team 
in 2011 concentrated on the catchment of 
the sabkha by applying parameters of soil 
hydrology. Investigations at Qraya focused 
on water supply installations within the 
walled area of the former settlement. 

A number of tests have been carried out at 
selected locations in the catchment of the 
sabkha aimed at obtaining reliable values of 
the soil infiltration rate which is the largest 
uncertain parameter in the aforementioned 
hydrological model. 

- Open-End-Test : This test is a simple and 
reliable method for measuring the soil 
infiltration capacity. Aim long steel 
tube of 11 cm diameter is rammed into 
the surface for 0.2 m, before being filled 
with water (reaching a maximum capacity 
of 8.5 1). Before that, the tested ground is 
supposed to be saturated with water. The 
duration of the test is 60 minutes. In a 
first phase, at two minutes intervals, the 
quantity of drained water is calculated 
by refilling the tube to the limit. In a 
second phase, this procedure is repeated 
at intervals of 10 minutes. Infiltration 


8 Engel and Bruckner in: Eichmann et al. 2012,73- 
9; see also Engel et al. 2012. The minimum lake 
surface level has been estimated after the analysis 
of fossil barnacles to (Engel and Bruckner in 
press). 


capacities calculated according to Darcy 
for spherical and ellipsoidal flow section 
(cf. USBR 1974) range from 10' 7 to 10' 5 
m s' 1 . 

- Irrigation Test : This non-standardized test 
allows for estimating the precipitation 
amount needed to generate surface runoff 
as a function of the soil infiltration rate; the 
slope of the surface; and depression loss. 
A surface of 0.5 m 2 extension is watered 
with different degrees of intensity. Thus 
it is possible to estimate the precipitation 
rate necessary for creating surface runoff 
(Plate 3.2a) which exceeds the quantity of 
soil wetting and depression losses. 

- Infiltration Test : In this case the amount 
of used water (in the 0.5 m 2 square) is 
exactly 5 1, thus artificially creating a 10 
mm precipitation. This value divided by 
the time (in seconds) needed for draining 
results in an infiltration rate for the topmost 
surface. 

- Sieving : According to standard ISO 
14688-1 9 sieving is used for analyzing 
coarse-grained soils with grain size larger 
than 0.063 mm. A defined quantity of 
soil - dried at 105 °C - is sieved through 
a set of sieves with different mesh sizes 
ranging from 0.063 to 2 mm. 10 Mass 


9 DIN EN ISO 14688-1:2011-06: Geotechnical 
Investigation and testing - Identification and 
classification of soil - Part 1: Identification and 
description, Berlin, 2011. 

10 Applied mesh sizes: 0.063 mm; 0.125 mm; 0.25 
mm; 0.5 mm; and 2 mm. 


determination of each grain group results 
in a grading curve necessary for estimating 
the infiltration capacity. It was decided to 
carry out a simplified version of the test, 
i.e., without drying the samples and with 
pebbles removed from them. Since they 
occur only on the surface their impact on 
infiltration is considered to be negligible. 

Results 

Compound C - Failure of outer city wall? 

East of the inner city wall excavated in Square 
C4 (Intilia in: Eichmann et al. 2010, 113-5) 
were found alluvial deposits of considerable 
thickness which require an explanation. 
Various hypotheses were discussed, such as, 
e.g., a flood event, caused by the wadi running 
along the outer wall resulting in the failure of 
the outer city wall near the (former) modem 
entrance to the site. Georadar prospection 
(2005; cf., Eichmann et al. 2010-106) and a 
2 x 2 m sounding confirmed the existence of 
a 1.5 m thick wall with two mud brick shells 
and a filling with hardened mud and sand 
of altogether 0.9 m thickness (SU 6228). In 
accordance with evidence from Square Cl 
(Intilia in: Eichmann et al. 2010,109-11), and 
topographic considerations this wall should 
belong to the oldest part of the construction. 
Therefore a failure of the western wall and a 
subsequent flooding of Compound C is rather 
unlikely. It is much more probable, that flood 
event from the North, roughly following the 
course of the present-day wadi caused the 
massive depositions of material. 
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Compound E - Topographical survey 

For improving hydrological investigations 
the DGPS topographical survey of Compound 
E has been completed (cf., Heemeier and 
Grottker in: Hausleiter et al. in press a; 
Wellbrock and Grottker in: Hausleiter et al. 
in press b). 

Compound E - Excavation of assumed 
source pond 

Geo-electrical investigations conducted 
in 2007 indicate an area of uprising 
conductivity in Compound E, probably a 
result of ascending groundwater which, 
in antiquity, may have fed a water source 
within the inner city wall (Wellbrock and 
Grottker in: Hausleiter et al. in press b). A 
trench excavated in 2008 reaching a depth of 
815.79 m a.s.l. did not confirm this assump¬ 
tion (Wellbrock and Grottker in: Hausleiter et 
al. in press b), although next to the bedrock 
humid deposits were detected. The trench 
was enlarged this season in order to gain 
more information regarding the composition 
of the deposits. Natural bedrock formation 
is disturbed due to tectonical faulting at this 
spot. Sampling was carried out in order to 
verify the presence of aquatic pollen. 

Catchment of the sabkha - Soil hydrology 

By using GIS-applications the extension of 
the catchment of the sabkha was estimated 
at approx. 600 km 2 . Based on this the water 
balance equation for the sabkha was calculated 


resulting in (minimum) precipitation amounts 
of 150±25 mm per year. In order to test this 
hypothesis, altogether 50 Open End Tests 
(see above) were conducted in those parts 
of the catchment which were accessible (PI. 
0.2b). Parallel to this, 159 soil samples were 
collected and sieved. 

Initially, six samples were collected at a 
distance of 100 m to the site where the Open 
End Test had been performed following a 
circle. Since the majority of the samples 
displayed the same grain size distribution, 
the quantity of samples per test was reduced 
to two. Natural grading of Holocene Aeolian 
deposits which are predominant in the 
catchment likely causes this homogeneity. 

Location of historical wells in the Old town 
ofTayma 

A large number of historical wells could be 
located by means of surface survey in the 
town of Tayma. The coordinates of these 
wells were recorded by DGPS measurement 
and mapped (Plate 3.2c). 

2. Area O 

2.1 Excavations in Area O 

By Andrea Intilia 

During the two field seasons of year 2011, 
work was carried on in Area O, located in 
the southern part of Compound C (Plate 
3.1), where an Early Iron Age complex and 
a necropolis of the Hellenistic period are 
under investigation since 2006 (Intilia in: 
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Eichmann et al. 2011, 97-102; 2012, 100-6; 
Intilia in: Hausleiter et al. in press a-c; see 
also Hausleiter 2010, 230-1; 235; 2011, 
111-8; Lora et al. 2010, 238-9; Petiti et al. 
2014; Plate 3.3). In order to gain access to the 
northern and eastern sectors of the former, the 
excavated area was extended towards North 
and East; it now covers an area of 2185 m 2 . 
Three different Occupation Levels have been 
identified in Area O thus far (Table 1): 


Occupation 

Level in 

Area O 

Date 

Archaeological remains 

Occupation 

Period at 

Tayma 

OL 0:3 

Early Iron Age: 

1127-916 calBC (0-bl:Rl); 
973-829 calBC (0-bl:Rl) 
1053-911 calBC (0-bl:R7) 
1002-846 calBC (SU 6601) 1 

Complex with a main building 
(O-bl), ancillary rooms and 
structures North and East of it, 
surrounded by a nearly square 

enclosure 

OP 4 

OL 0:2 

Hellenistic period: 

411-262 calBC (bone, 0-g3) 
398-210 calBC (bone, 0-g4) 
517-391 calBC (bone, 0-gl3) 
381-203 calBC (bone, O-g20) 
396-208 calBC (bone, 0-g21) 
717-392 calBC (bone, 0-gl9) 
756-414 calBC (wood, 0-gl9) 2 

39 single and multiple 

inhumation burials built 

according to the same scheme 

OP 3 

OL 0:1 

Unclear; preliminary OSL date 3 
suggests the 5 th century AD as 
terminus ad quem 

Looting pits, now filled with 

sand 

Unclear 


Table 1: Area O, chronostratigraphic 
synthesis 

Occupation Level 0:3 - Early Iron Age 


The Early Iron Age complex in Area O is 
nearly square in shape covering an area of 
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1300 m 2 (Plate 3.3). The enclosure wall which 
represents its limit surrounds an inner area 
of about 1000 m 2 , the south-western comer 
of which is occupied by Building O-bl, the 
main edifice of the complex. This building 
has been nearly completely excavated, with 
the exception of its north-eastern comer. 
Several rooms have been identified north and 
east of this edifice but, since they have been 
only partially investigated thus far, it remains 
still unclear if they belong to one or more 
buildings. North of Building O-bl, in an area 
still largely unexcavated, a stone stmcture 
most likely to be interpreted as a cistern (SU 
3373), connected to a small canal, has been 
partially investigated. The southern part of 
the complex was probably a large courtyard, 
devoid of structures, but a large silo (SU 
6601) was excavated near the southern comer 
of the enclosure. 

Stone enclosure 

The Early Iron Age complex is surrounded 
by a 38 x 35 m enclosure with North-East/ 
South-West orientation, which consists of 
four walls built with undressed blocks of 
local sandstone (Plate 3.3). Each wall is 2.2 
m thick, with two facades made of large 
blocks set rather regularly and a core filled 
with sandstone blocks and bedrock chunks of 
all sizes. 

The four arms of the enclosure are excavated 
and preserved to different extents. The south¬ 
ern part of the north-western arm is well 
preserved, its central section is lost, while 
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its northern end has been identified but 
not fully excavated yet. The northern end 
of the south-western arm is rather poorly 
preserved, its central section and southern 
end completely lost due to two large pits; a 
small section of this wall survives between 
them. Only a small section of the south¬ 
eastern arm has been exposed thus far, since 
its southern end was removed by a pit and 
its northern half has not been excavated yet. 
The northern end of the north-eastern arm 
has been identified but not fully exposed yet; 
its central section is well preserved, while the 
area where its southern half should be located 
is still covered by later deposits. As far as the 
four comers are concerned, the western one 
is fully excavated, the southern is lost, the 
northern was identified during this season but 
not fully exposed yet, and the eastern one is 
still unexcavated. 

Building O-bl 

The main edifice of the complex, Building 
O-bl, is a North-East/South-West oriented 
rectangular building measuring 23 x 12 m 
and covering an area of approx. 270 m 2 (Plate 
3.3). It consists of a clearly distinguishable 
central section (rooms 0-bl:Rl, R2, R3, R5 
and R7), rectangular in shape, measuring 11 
x 7.6 m (83 m 2 ), and a series of rooms of 
different shapes and sizes all around it. Four 
rooms (0-bl:Rll, R12, R13 and R14) are 
located north-east of the core, while the area 
south-west of it is too poorly preserved to 
reconstruct its exact layout; two long, narrow, 
corridor-like spaces occupy the north-western 
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(R4 and R10) and south-eastern sides of the 
building. The core of O-bl was investigated 
during the previous seasons; in 2011, work 
concentrated on the northern part of the 
edifice, which was fully excavated with the 
only exception of the north-eastern comer. 
Building O-bl is built with medium-sized, 
undressed blocks of local sandstone, with 
larger blocks occurring infrequently. 

The north-eastern limit of Building O-bl is 
represented by a row of six square pillars, 
each 0.6 x 0.6 m, with a second row of 
similar pillars set halfway between the first 
row and the core (Plate 3.3). Two narrow 
walls, SU 5079 and SU 3863, divide in two 
the area between the two rows of pillars and 
the area between the central row and the core, 
so that the northern part of Building O-bl is 
occupied by four narrow, elongated rooms, 
Rll, R12, R13 and R14, and by the northern 
ends of both lateral corridors (R10). All these 
rooms have silt floors. R12, R13 and R14 are 
separated from the northern corridor (R10) 
by a wall, but they are directly connected 
to the southern one. Rll, on the other hand, 
occupies the whole width of Building O-bl. 
The two rooms located between the core and 
the central row of pillars, R12 and R14, are 
very poorly preserved due to later activities; 
the two northernmost ones, Rll and R13, 
are better preserved, some younger pits and 
graves (Grave 0-gl8) notwithstanding. In 
both these rooms a silt layer covered by a 
stone collapse was found above the silt floors; 
in the southern half of Rll the silt layer 
shows heavy traces of fire. The southernmost 


end of Rll and R13, corresponding to the 
north-eastern corner of Building O-bl, is still 
unexcavated. 

A wall exposed between the two northernmost 
pillars of the north-eastern row (Plate 3.3) 
indicates that it was not possible to access 
Building O-bl at least from the northern part 
of its north-eastern side; the areas between 
the other pillars of the north-eastern row are 
still unexcavated. 

Three very similar installations were found 
attached to walls SU 5079 and SU 3863; 
two (SU 6756 and SU 6761) to the former, 
between rooms Rll and R13, and one (SU 
6764) to the latter, between rooms R12 and 
R14 (Plate 3.3). SU 6756 and SU 6764 are 
well built and roughly round, while SU 6761 
is irregular and rather shallow. They consist 
of a small pit lined with small stones. SU 
6756 and SU 6761 are located between one 
of the pillars of the north-eastern row and one 
of the central row, while SU 6764 is located 
halfway between a pillar of the central row 
and the north-eastern wall of O-bl’s core. 
The stmcture and the position of these 
installations suggest their interpretation as 
post-holes for the setting of wooden beams 
which helped supporting the covering system 
of the northern area of Building O-bl. If 
this hypothesis is correct, two rows of three 
such installations would be expected, one 
attached to wall SU 5079, the other to wall 
SU 3863. The northern part of wall SU 3863 
is unfortunately lost, while the southern end 
of wall SU 5079 is still unexcavated. 
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Structures outside Building O-bl 

The general layout of the Early Iron Age 
complex is known, consisting of a main 
building (O-bl), a series of other structures 
east and north of it and what seems to be 
a large open area to the South; however, 
most details on its inner organization are 
still missing, since many of the pertaining 
areas are still unexcavated or only partially 
investigated (Plate 3.3). In 2011, work 
outside Building O-bl focused on rooms 
R8 and R15, east of it, and on two different 
installations north and south of it: SU 3373, 
most likely a cistern, and SU 6601, a silo. 

The southern half of room R8 had already 
been excavated in previous seasons, but the 
extension of Area O towards East allowed 
access to its northern half and to R15, 
further to the North-East. These two rooms 
are located next to the presumed course of 
the south-eastern arm of the Early Iron Age 
enclosure, which should represent their 
south-eastern limit. They both have floors 
paved with flagstones, which are rather well 
preserved. Their walls, on the contrary, are 
only poorly preserved, a situation common 
to most of the archaeological deposits in this 
part of Area O. Stone collapses were found 
on both stone-paved floors. 

An OL 0:1 looting pit indicated the existence, 
roughly 4 m north of Building O-b 1, of a large 
circular structure (SU 3373). Removal of the 
north-western half of the stone collapse fil¬ 
ling it during the 2011 season revealed more 
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details about this installation. SU 3373 was 
built with large, undressed sandstone blocks 
set directly on natural bedrock and is larger at 
its base (diam: 1.9-2 m), tapering towards the 
top (diam: 1.5-1.6 m). A gap in this structure 
seems to be the exit point of a small stone 
canal which was identified at the bottom 
of a looting pit roughly 2 m to the North- 
East of SU 3373. This canal consists of two 
sides built with medium-sized, undressed 
sandstone blocks set on larger slabs which 
serve as a base and covered by more large 
slabs. The fact that the canal slopes down 
towards SU 3373 seems to suggest that this 
installation was designed to collect a liquid; it 
seems therefore most likely that this structure 
functioned as a cistern. 

The only structure identified thus far in the 
southern part of the Early Iron Age complex is 
installation SU 6601, located near the south¬ 
western arm of the enclosure (Plate 3.3 and 
Plate 3.4a). It is a rectangular pit measuring 
2.5 x 1.5 m, 2.5 m deep and almost completely 
deepened into the natural bedrock. Two small 
stone walls were built at its north-eastern 
comer, possibly because here the natural 
bedrock is lower than at the northern end 
of the pit. A layer of ash and burnt material 
(SU 6755) was found at the bottom of this 
installation, containing numerous carbonized 
seeds, fruits, fruit stones and wood fragments. 
These finds and the structure of SU 6601 
suggest its interpretation as a silo. After its 
abandonment, the installation seems to have 
been filled intentionally, since the deposit 
inside it was extremely homogeneous. The 


upper part of the southern half of this structure 
was destroyed by later Grave 0-gl3. 

Pottery and objects 

The pottery assemblage recovered from 
Early Iron Age (OL 0:3) deposits in Area 
O is very distinctive, characterized by the 
presence of a very high number of beakers 
and bowls made of fine fabrics; closed forms 
are less frequently attested, large storage 
jars and cooking wares are absent. The most 
recurring form is a simple cylindrical beaker 
with plain rim, straight walls and flat base. 
Deep bowls are also relatively frequent, 
many of them bearing a highly distinctive, 
bi-chrome (red and dark brown) painted 
decoration the repertoire of which comprises 
many geometrical motives as well as a very 
typical stylized representation of a bird seen 
from the side, usually looking to the right 
(cf., Maritan et al. in press; Tourtet in press f). 

Three more ivory objects were found during 
the 2011 season, all of them from a pit located 
between rooms R13 and R14. TA 10675 is a 
small, rectangular plaque (2.3x2x0.15 cm); 
TA 10676 is a fragmentary lens-shaped token 
with one side decorated with incised half cir¬ 
cles, identical to other 3 specimens recovered 
from the floor or Room 1 (dimensions of a 
complete token: diameter: 2.3 cm; height: 1.1 
cm) 11 ; TA 10677 is a fragmentary artefact the 


11 TA 4328, TA 4344 (fragmentary) and TA 8586; see 
Intilia in: Eichmann et al. 2011: 101. Nine further 
tokens either plain or with different decorations, 
made of ivory and stone were also found in Room 
1; see Intilia in: Hausleiter et al. in press a. 


original shape of which remains unclear (1.9 
x 1.6 x 0.8 cm). 

Numerous fragments (TA 10550, TA 10653- 
6; (Plate 3.4b) of a small faience vessel were 
found in the northern part of Building O-bl’s 
eastern corridor, one of them on the silt floor, 
the others inside a pit which cut through it. 
A further, joining fragment (TA 7919) had 
already been recovered in this area in 2008 
(Intilia in: Hausleiter et al. in press a). The 
vessel, not yet restored, seems to be a small 
jar, blue-green in color and decorated with a 
motive of lotus flowers and buds painted in 
black. A fragment (TA 10734) of a similar 
vessel was found in Room 15. 

The head of a faience figurine representing 
a bull (TA 10538; 6.1 x 4.1 x 7.5 cm; Plate 
3.4c) was recovered from the floor of Room 
8. The upper part and the back of the head are 
lost along with the left horn, while the right 
one is still completely preserved; the body is 
lost below the neck. The superficial glaze is 
very well preserved, with the exception of 
the area around the mouth, and has a color 
ranging from a light green to deep bluish 
green. Details such as the eyes and the horns 
are very well rendered, while the mane on the 
back of the head is a simple, raised area. A 
rectangle on the forehead could be part of the 
very schematic rendering of a crescent or disc. 

Occupation Level 0:2 - Hellenistic period 
During the Hellenistic period, the part of 
Compound C where Area O is located was 
used as a burial ground. The 2011 extensions 
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of the excavated area led to the identification 
of 17 new burials (Graves 0-g23 to 0-g39), 
so now a total of 39 graves is known within 
the limits of Area O, all of them looted. 
Although all these graves have the same 
structure, they are not arranged according to 
any recognizable pattern. The higher density 
of burials in the eastern part of the excavated 
area seems to indicate that Area O is located 
at the western fringes of this cemetery. 

All the graves identified in Area O were built 
following the same blueprint (Lora et al. 2010, 
238-9; Intilia in: Eichmann et al. 2012, 104- 
5; Petiti et al. 2014). As a first step, a large pit 
was dug down to the natural bedrock in order 
to remove all existing deposits and structures. 
Then, a second, smaller pit, the actual grave 
pit, was deepened into the bedrock, and the 
deceased deposed inside it; single, double 
and triple inhumation are attested. Large 
sandstone blocks were then set across this 
pit to cover it; a layer of hard silt plaster was 
applied to the cover to seal all the gaps. The 
large pit was then completely backfilled, 
most likely with material originating from its 
excavation. 

During the 2011 season, altogether ten of 
the known burials were excavated (Graves 
0-g8 to O-glO, 0-gl3 to 0-gl5, 0-gl7, 
0-g21, 0-g22 and O-g30), so now the total 
of excavated graves in Area O is 23. 12 


12 Details on the human remains will be published in 
a future contribution by E. Petiti to appear in this 
journal; see also Petiti in: Hausleiter et al. in press 
c; Petiti et al. 2014. 
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A small eye-stela (TA 10664; 32 x 10.5 x 
58 cm) with a 3 line Aramaic inscription 
was recovered from the fill of the large pit 
of Grave 0-g21. This is the second eye- 
stela with inscription and the third Aramaic 
inscription found re-used in OL 0:2 burials, 
the other being TA 5840, eye-stela from the 
cover of Grave 0-g3, and TA 8947, inscribed 
stela from the cover of Grave O-gll (see, 
respectively, Intilia in: Eichmann et al. 2012, 
105; and Intilia in: Hausleiter et al. in press 
a). 

Occupation Level 0:1 - Looting 
The youngest phase of occupation in Area 
O consists of several dozens of looting pits 
which targeted the OL 0:2 Hellenistic graves. 
All these pits are now filled with wind-blown 
sand and no dating material was found inside 
them. Therefore, the only chronological 
indication available for OL 0:1 is, at present, 
a preliminary OSL date obtained from a 
sample taken from the fill of the looting pit of 
Grave O-glO, which suggests the 5 th century 
AD as terminus ad quem for the looting. 

2.2 Pottery from Area O 

By Francelin Tourtet 

Building O-bl 

The pottery from the collapse above O-bl :R8 
as well as from the floor of Rooms 11 and 
13 (Plate 3.5) contains mainly the usual 
and well-known Early Iron Age shapes: 
fragments of plain and painted beakers 
(Plate 3.5a: c-d; i-n; q), of large bowls with 
horizontal, bi-chrome crisscross bands on the 


inn er walls (Plate 3.5a: a; f-g), of plain (Plate 
3.5a: h) and painted (Plate 3.5a: e) medium¬ 
sized bowls. Open vessels with vertical 
handle like Plate 3.5a: p do not belong to 
the most frequent shapes of the Early Iron 
Age, however, similar shapes have already 
been found in building 0-bl:Rl (see Tourtet 
in press c, Plate 3.6b:c 13 ). A sherd of a Red 
Burnished Ware (RBW) hole-mouth bowl 
in the collapse above Room 8 (Plate 3.5a: 
b; see Tourtet in press e, Plate 3.5a; id. in 
press f, Plate 3.17a:a-f) has to be considered 
intrusive, since Middle to Late Bronze Age 
RBW, if present in Area O, is extremely rare 
and usually comes from disturbed contexts. 
Base TA 10711.16 (Plate 3.5a: o) is yet 
unparalleled both in Early Iron Age contexts 
and those from other periods. 

Fill of structure SU 3373 
The deposits covering (SU 6334) and filling 
(SU 6596) structure SU 3373, located in 
courtyard R18 in the Northeast of the main 
building O-bl, contained only few pottery 
(28 diagnostic and 37 body sherds), 16 of 
it belonging to red beakers (Plate 3.5b: c-e) 
characterized by a scraped base and their red, 
fine, quartz-tempered Macrofabric 1 (for the 
definition Maritan et al. in press), attested 
all over Area O. Three plain bowl fragments 
(e.g. Plate 3.5b :f-g) as well as an open 
base, similar to that of goblets found in the 

13 This plate count does not consider the numeration 
of the article within the volume of ATLAL which 
has been a practice in the last volumes; it rather 
refers to the internal sequence of plates within the 
contribution. Once completed, the plate reference 
will be PI. N.[Number of the article in within 
ATLAL] 6b :c. 


Rooms 0-bl:Rl; 2; 3; 5, and 7 (Tourtet in 
press f, Plate 3.11a:e-f; Plate 3.12b:w), and 8 
fragments of undetermined vessels complete 
this assemblage. Among the latter, two 
sherds require particular attention: the spout 
of a RBW vessel (Plate 3.5b: h; cf. Tourtet 
in press b, Plate 3.18a: e; id. in press e, Plate 
3.6a:h-i), considered to belong to the Middle 
and Late Bronze Ages (Hausleiter 2014 with 
references) and attested only by a handful of 
sherds from disturbed contexts in Area O. A 
further sherd showing an applied decoration 
(Plate 3.5b: i) is unusual both in Area O and 
more generally in Tayma. 14 

Fill of Silo SU 6601 

42 diagnostic and 82 body sherds were 
retrieved from SU 6602, SU 6653, and SU 
6755, filling SU 6601. The assemblage is 
homogeneous and characteristic of the Early 
Iron Age (11 th to 9 th century BC), with a 
predominance of Macro fabric 1 in SUs 6602 
(90%) and SU 6653 (85%). In SU 6755, 
the two only diagnostic sherds belong to 
Macrofabric 1, while all four body sherds 
have been attributed to coarse, mineral 
tempered Macro fabric 3. 

Beakers (Plate 3.5b: j-1; o-p) are the most 
frequent shape, with 48 % of the diagnostic 
sherds. Most of them are plain bases (Plate 
3.5b: j-1), while one (Plate 3.5b: p) shows 
remains of a painted crisscross band at the 
bottom of the outer wall, well known from the 

14 Due to its fabric (Macrofabric 3) it does not belong 
to the Early Iron Age Ware; on the other hand the 
fabric cannot be assigned to any identified fabric at 
Tayma. 
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few attested Early Iron Age painted beakers 
(Maritan et al. in press, Plate 3.18a). Bowls 
(17 %) are attested mainly by their rims. 
Similar to all Early Iron Age bowls analyzed 
up to now, they display a slightly concave 
wall and a simple, rounded rim (Plate 3.5b: 
n). All bowl fragments found in the fill of 
the “silo” SU 6601 belong to plain bowls, 
which are absent from 0-bl:Rl but occur 
in its Rooms 2, 3, 5, and 7 (see Tourtet in 
press f). Morphologically, plain and painted 
bowls do not differ from each other. Finally, 
there is a massive foot, probably of a goblet 
similar to those found in 0-bl:Rl (see ibid.). 
The remaining 33 % of the diagnostic sherds 
cannot be attributed to any specific vessel 
shape. 

Cemetery 

The few sherds found either in the graves or 
in their looting pits are considered intrusive. 
They are all characterized by their reddish 
color and fine quartz-tempered fabric 
(Macrofabric 1), and can thus be attributed to 
the Tayma Early Iron Age Ware (Plate 3.5b: 
a-b). They most probably originate from 
the architectural complex O-bl, which was 
destroyed prior to the first use of the cemetery 
(see Intilia, above; Petiti et al. 2014). 

3. Area E 

3.1 Excavations in Building E-bl 

By Sebastiano Lora 

Investigation carried out between 2004 
and 2011 in the central area of the ancient 
settlement uncovered the remains of a 500 m 2 
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large, multi-phase building (E-bl) made of 
stone masonry, surrounded by an enclosure 
wall (Plate 3.6). This building represents the 
last and, at the present stage of excavation, 
the best known level of occupation (E:3) in 
the area, its layout being almost completely 
exposed. Remains of at least two earlier 
Occupation Levels (respectively E:4 and 
E:5) have been partially brought to light in 
various soundings carried out in the area 
(most extensively in Squares E2 and Ell). 

Although no definitive evidence for dating 
the construction of Building E-bl has been 
obtained yet, it has been tentatively dated to 
the period of the Lihyanite dynasty of Dedan 
(max. range from the late 6 th to 1 st centuries 
BC) on the basis of artefacts which have 
been re-used as building material in inner 
walls during the later Building Stage. These 
artefacts include fragments of larger-than- 
lifesize royal statues (almost identical to 
statues found at Khuraybah, ancient Dadan, 
Hausleiter in: Eichmann et al. 2012, 90-93), 
statuettes, and four inscriptions of King 
Tulmay of Dedan (Lora in: Eichmann et al. 
2012, 87; Stein in press). These and other 
artefacts, most notably a bucranion similar 
to the one represented on the ‘Tayma Stone’ 
(Hausleiter in: Eichmann et al. 2010, 122; 
PI. 4.16d; Hausleiter 2012, 321), the location 
and the layout of the building suggest that 
Building E-bl was a temple. The building 
was in use without interruption until Late 
Antiquity, after which it was abandoned and 
gradually collapsed. During this long period, 
the building faced at least three major changes 


in its layout; each phase of a consistent 
layout has been defined as a Building Stage, 
and until now, four such building stages 
have been identified and labelled E-bl:3d to 
E-bl:3a (from older to younger). 

In spring 2011 investigations focused on the 
area outside the main entrance of Building 
E-bl. 15 Anew sounding of 15 x 2.5 m was laid 
out along the western part of the fa 9 ade of the 
building (which looks towards Southwest) in 
order to investigate its construction sequence, 
the platform in front of the entrance, and the 
ramp leading to the platform from West. 

Occupation Levels E:4 and E:5 

A sounding located directly in front of the 
entrance of the building (Square E13) 16 
revealed numerous walls made of stone, four 
of which define an approx. 3 m 2 large room. 
Lack of finds in primary deposition associated 
to this unit does not allow a definitive dating, 
although it is clear that these walls are built 
directly over the bedrock and that they pre¬ 
date the construction of Building E-bl. 
The building to which the room belongs, 
should be associated with one of the two OL 
preceding the construction of Building E-bl 
(E:4 or E:5). 


15 Corresponding to Squares E3,E11,E13,E21 and 
E22. See Lora in: Eichmann et al. 2012, 89-90. 

16 Lora in: Eichmann et al. 2011,84-5 (based on the 
records of the excavators G. Sperveslage and A. 
Ullmann). 


Building Stage E-bl:3d 

The remains of Occupation Level E:4 were 
filled and the whole area was flattened for the 
construction of Building E-bl. In its original 
layout, the northeast-southwest oriented 
building was probably of trapezoid shape 
(length approx. 27 m; south-western side 19 
m; north-eastern side 14 m; Plate 3.6). The 
earliest structure of this building was heavily 
modified by subsequent large-scale building 
activities, and it is only the north-eastern wall 
of this building stage which is preserved. On 
the inner side, this wall shows three niches, 
each of them 3 m wide and 0.7 m deep. 
The location of the original entrance to the 
building remains unclear. Most probably, 
it lay in the south-western fa 9 ade, as in 
the following building stages, but no clear 
evidence of it is preserved. Less probable is 
a location in the south-eastern fa 9 ade, where 
a 4 meter wide inset wall is clearly visible; 
but there is no definitive evidence in favour 
of this hypothesis. Remains of the original 
stone-paved floor of this building stage 
(irregular flagstones of different size) are only 
preserved in the southern part of the building. 

Building Stages E-bl :3c - E-bl:3b 

In Building Stage E-bl:3c the whole north¬ 
western side of the building was completely 
re-built, but it is unclear if the new wall 
followed exactly the same course of the 
original one, thus maintaining the trapezoid 
shape of the building. This is, because a 
subsequent extension at exactly the same spot 
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(SU 252, see below) probably to be dated to 
the following Building Stage (E-bl:3b) and 
caused by a collapse, obscured the evidence. It 
appears possible that this part of the building 
was structurally (or statically) weak, since 
a further collapse may have necessitated a 
further reinforcement during Building Stage 
E-bl:3b (see below). 

The rebuilt north-western wall (SU 341) is 
characterized by four 1.2 m wide and 1 m 
thick stone masonry semi-pillars attached 
to its inner facade; three are preserved and 
a former fourth one was poorly re-built in 
Building Stage E-bl:3b. If, in this Building 
Stage, the temple had a trapezoid shape, 
a fifth semi-pillar may have been located 
further southwest. At a distance of approx. 
2.3 m in front of each semi-pillar, a square 0.8 
x 0.8 m pillar of the same building technique 
was erected. Towards the entrance to the 
building, at about 3.5 meter from the south¬ 
western wall two columns with a round base 
were set instead of pillars, forming a row 
running parallel to the facade. 

A new, stone-paved floor was laid out 
within the building, approximately 0.5 m 
higher (829.2 m a.s.l.) than the original 
one (E-bl:3d); as before, it was made of 
flagstones of different size. At the same time 
a substantial fire installation was partly set 
into the south-eastern wall of the building 
(3.5 m south of its north-eastern comer); the 
construction of a tunnel leading to the well 
located approx. 17 m east of the building 
may also belong to this Building Stage. 
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In Building Stage E-bl:3b the south-western 
comer of the building was rebuilt, probably 
due to a further collapse in this part (see 
above). Thus the building was enlarged 
for approx. 3 m to the West at least in the 
southern part (Plate 3.6). On this occasion a 1 
m-wide opening was set in the south-western 
wall (adding to the main entrance east of it). 
Its location matches with a large 6.4 x 0.9 m 
monolithic basin attached to the building’s 
outer facade. 

A massive support (6 x 3 m) was built against 
the central part of the north-western wall of 
the building, possibly to prevent further static 
failure. Within the building a third column 
was added to the existing line of two columns 
(see above). Furthermore a second row of 
two columns was added at about 4 m north¬ 
east of the first line. The fire installation was 
restored with the construction of a new wall 
in its southern part and of a new cover. 

The building’s entrance (Plate 3.7a) was 
narrowed and possibly divided in two smaller 
passages and a new floor was set directly over 
the previous one, raising the walking level of 
approx. 0.2 meter (829.4 m a.s.l.); this floor, 
contrary to the earlier ones, was paved with 
regularly lied, finely dressed flagstones of 
similar dimensions. Two flagstones near the 
renewed entrance have a groove in the center 
and are most probably part of a water channel 
which continued outside the building (see 
below). 

Although excavation of the floors and of 
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their preparation layers did not provide 
any definitive information for dating the 
pertaining building stages, they can, however, 
be attributed to the time between the late 2 nd 
/ early 1 st cent. BC and the late 1 st cent AD 
- based on the pottery recovered outside the 
building in deposit associated with these 
Building Stages (see below). 

Outside the Building 

Outside of the building the sequence of 
Building Stages E-bl:3c-b is less clear. It is 
in Building Stage E-bl:3c that in the area in 
front of the entrance an approx. 10 x 8 m large 
platform was built. It was accessible via a 
monumental stair from the East and a ramp 
from the West; in the Southwest it reached 
the enclosure wall of the complex. The 
general layout of this access area remained 
unchanged during the two building stages but 
it was adapted to the rebuilding of the south¬ 
western comer of the building. As mentioned 
above, it must remain open whether this 
layout is the result of the opening of a new 
entrance in the south-western fa 9 ade. 

Originally, the platform was completely 
paved with large irregular flagstones, now 
only partially preserved. The monumental 
stair with three steps fully preserved (SU 
2309-2311) bridged the 0.7 meter high gap 
between the platform and the walking horizon 
east of the building (respectively at 828.5 and 
827.8 m a.s.l.; Plate 3.7b). Each step of the 
stair consists of a three-meter-long monolith. 
The stair remained in place and unchanged 


before, in Late Antiquity (E-bl:3a), it was 
partially covered by a retaining wall of 
the south-western facade, and the walking 
horizon was raised in the entire area (see 
below). The ramp, on the contrary, saw, in 
the same time span, at least three different 
configurations. 

The ramp in Building Stage E-bl:3c 

Part of Building Stage E-bl:3c, a low stone 
wall (SU 6403) was set against the south¬ 
western facade of the building forming 
a low step in front of it; at the same time, 
an approx. 14 m long ramp (SU 6385) was 
added to it, running from the south-western 
comer of the building to its main entrance. 
The ramp composed of compact grey silt 
leads from the walking horizon at the south¬ 
western side of the building to the central 
part of the facade (Plate 3.7c). The former, 
lying at 826.5 m a.s.l. starts 1.3 m lower 
than the walking horizon east of the building 
and reaches 827.5 m west of the platform 
(approximately the walking level east of the 
building). A block of greenish sandstone (0.4 
x 0.25 m) in vertical position is located on the 
surface of the ramp at about 3 m west of the 
main entrance to the building. Unfortunately, 
it was destroyed, when the levels in area 
were raised (see above) and none of its 
original faces are preserved. A row of three 
large post-holes (two of 0.25 m diameter and 
a smaller central one, all of them less than 
0.1 m deep), located approx, at 1.5 m from 
each other) runs parallel to the fa 9 ade of the 
building at a distance of 1 m from it. They are 
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probable remains of a temporary structure 
for either the construction or the restoration 
of the faqade suggesting that ramp SU 6385 
constituted the building site for such works. 
The pottery assemblage on the surface (SU 
6414) of the ramp is homogeneous and can 
be dated to late 2 nd /early 1 st century BC (see 
Tourtet, below). 

At about two meters west of the entrance, set 
directly over ramp SU 6385, a low wall (SU 
3730) was erected running perpendicularly 
to the facade of Building E-bl forming the 
western side of the platform. Wall SU 3730 is 
made of evenly coursed medium-sized stones 
joined with a compact yellow-green mud 
mortar very similar, at a macroscopic scale, to 
the mortar used for the inset wall in the south¬ 
eastern faqade of the building (see above). 
Therefore, the two building operations may 
be contemporary. Two walls (SU 3735 and 
SU 3736) protruding from the western side 
of the platform, initially interpreted as stairs 
(Lora in: Hausleiter et al. in press a) are 
more probably strengthening structures for 
the platform. A layer (SU 6393) of small to 
medium-sized stones and a mix of sand was 
then directly placed over SU 6385, creating 
the actual ramp for accessing the platform, 
starting at approx. 827.0 m a.s.l. and reaching 
the level of the platform, i.e. 828.5 m) with 
an inclination of approx. 8°. Pottery sherds 
recovered from SU 6393 suggest a 1 st century 
BC -terminus post quem for this layout (see 
Tourtet, below). 
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The ramp in Building Stage E-bl :3b 

The rebuilding of the south-western comer 
forced an adaptation of the area in front of 
building to its new layout. The low wall SU 
6304 attached to the fa 9 ade of the Building 
was re-built near the entrance in irregular 
stone masonry in order to create a stable 
foundation (SU 5953) for a large monolithic 
basin (SU 5952; 6.4 x 0.9 m) which is still 
preserved up to a height of 0.7 m (Plate 
3.7c). Although longer, it is very similar to 
water basin SU 2303 which flanks the eastern 
access to the platform before the steps of the 
stair start. Furthermore, since the new facade 
is now wider, the low wall was extended to 
reach the new south-western comer of the 
building adding a new part. This new part, 
made of evenly coursed, roughly squared 
stones of similar dimensions, is partially built 
over the remains of the older wall SU 6403 of 
Building Stage E-bl :3c and follows the slope 
of new ramp SU 6381. 

A layer of small to medium-sized stones 
and silt (SU 6381) was set over the older 
surface SU 6393 resulting in the ramp further 
extending to the West until the new corner of 
the building, at the same time its central part 
was raised. It sloped steeply (approx. 20°) 
between the new comer and the western part 
of the basin (this part being irregularly paved 
with large flagstones) while it is rather flat in 
front of the basin, basically at the same level 
(828.4 m a.s.l.) as the platform (approx. 0.1 
m lower). 


Between basin SU 5952 and the facade of 
Building E-bl a channel was set, sloping 
down from the centre of the faqade towards 
the south-western comer of the building. 
Two sections of the channel are preserved 
for altogether 5.6 m (SU 5770 and SU 
6156), made of narrow stone elements with 
a longitudinal groove. Based on the level of 
the channel and its possible connection to the 
grooved flagstones within the building the 
pertaining layout has been dated to Building 
Stage E-bl:3b (see Lora in: Hausleiter et al. 
in press b). 

Building Stage E-bl:3a 

The inner configuration of the building was 
radically changed with the construction of 
walls dividing the available space into at 
least ten small units of different size. This 
modification is thought to have led to a 
change of function of the entire building. The 
royal statues and the inscriptions referring to 
the dynasty of Lihyan were destroyed and re¬ 
used as building material for the construction 
of the (new) inner walls. A 14 C-date obtained 
already in 2004 suggests this building 
operation to be dated to the time after the 
2 nd -3 rd cent. AD (Eichmann et al. 2006, 109). 
At the same time, no direct evidence of the 
floor was found but based on the level of a 
water channel (SU 2735) running beneath the 
surface (Lora in: Hausleiter et al. in press b), 
it seems possible that the (probably trodden) 
floor in the building may have been raised for 
approx. 0.5 m (829.9 m a.s.l.). 

Outside the Building 


Also the area outside the building was heavily 
modified during Building Stage E-bl:3a, 
probably as a consequence of the changes 
inside. Most notably, a retaining wall was 
set against its entire south-western facade 
and over all installations (stairs, main door, 
the opening next to it, and, finally, basin and 
channel) which as a consequence could not be 
used any longer. The levels in the area were 
raised, in accordance with the new levels 
inside the building, by the deposition of an 
approx. 1 m thick layer of stone splinters 
(SU 2480) and loose material, mainly small 
to medium sized stones (SU 3733). The level 
of the main door in this Building Stage is 
supposed to have been raised in accordance to 
these new levels, though nothing is preserved 
any more (Lora in: Hausleiter et al. in press 
b). The analysis of the pottery collection 
from thick layer SU 2480 suggests a 2 nd 
century AD date as a terminus post quem for 
its deposition (see Tourtet, below). 

Conclusions 

Excavations in 2011 contributed to a 
better understanding of the sequence of 
constructions in the south-western part of the 
building. Whereas two subsequent rebuilding 
operations (E-bl:3c-b) led to a complete 
reorganization of the area, at the same time 
completely erasing the archaeological record 
of the original layout of the building (E-b 1:3d), 
there are signs of a strong continuity, at least 
in regard to architectonic structure and layout 
(i.e. the open space inside the building, and 
the monumental entrance) as well as to the 
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function of the building. This continuity is 
attested for the period from the late 2 nd /early 
1 st centuries BC to the 2 nd /3 rd centuries AD. 
The subsequent radical reorganization of 
the inner space is complemented by similar 
changes outside (E-bl:3a). The elements 
characteristic of the Nabataean period, most 
notably the platform, the basin and the water 
channel, were dismantled and no longer 
used; the whole area lost its monumentality 
to become simply an open space. 


Stages E-bl:3c or 3b. Ceramic parallels with 
Petra and Mada’in Saleh suggest a Nabataean 
date, either to the 1 st century BC or to the 1 st 
century AD. 

Among the open shapes, several of them can 
be compared to plain vessels belonging to 
Schmid’s Phase 1, i.e. between the end of the 
2 nd century BC and the mid-1 st century BC 
(Schmid 2000, 23-4). A specific Nabataean 
bowl shape, characterized by its thickened, 


Period 

Building 

Stage 

Significant features in Building E-bl 

Significant features outside of 
Building E-bl 

Dating 

Late 

Antiquity 

E-bl :3a 

Construction of smaller units and possible 
change of function 

Retaining wall against the facade, 
installations partially destroyed and no 
longer in use 

After 2 nd - 3 ,d 
cent. AD ( ,4 C) 

Nabataean 

Period 

E-bl :3b 

2 nd installation of columns, stone paved 
floor with well-dressed flagstones, 
restoration of fire installation 

Platform, stairs, second ramp (SU 

6381), opening, basin, channel 

1 st century AD 
(pottery) 

Nabataean 

Period 

E-bl:3c 

1 st installation of columns in the southern 
part of the building, stone paved floor with 
re-used flagstones, tunnel, fire installation 

Platform, stairs, first ramp (SU 6393) 

1 st century BC 
(pottery) 

Hellenistic 
Period (?) 

E-bl:3d 

Stone-masonry pillars, stone paved floor 

Unknown 

4 lh -3 rd cent. BC 
(statues and 
inscriptions 
referring to King 
Tulmayoflihyan) 


Table 2: Building E-bl with Building Stages 
E-bl:3a-d 

3.2 Pottery from Building E-bl 

By Francelin Tourtet 
SU 6393 

This large deposit was aimed at raising the 
level in front of Building E-b 1 during Building 


in- turned rim and rather straight wall (Plate 
3.8a: c), is known at ez-Zantur (Schmid 2000, 
44, fig. 10-17: 106) during Phase 1, at Duma, 
where it is considered to be a Nabataean 
local production (Loreto 2014, 297; 301 fig. 
9), and at Thaj, with no dating (Gazdar et 
al. 1984, pi. 70, 11-12). An extremely fine 
bowl with rounded upper wall and sharpened 
rim (Plate 3.8a: a) might be compared to 


Schmid’s group 2 of plain vessels (Schmid 
2000, 8, fig. 18-21), while a further bowl 
with straight wall and thickened, everted rim 
(Plate 3.8a: d) should be compared to his 
group 3 of similar date (Schmid 2000, fig. 
30-37). A further parallel to this latter shape, 
dated to this same period, has been found 
among the pottery of the earliest phase of the 
“Obodas Chapel” at Jabal Numayr (Tholbecq 
and Durand 2013, 210, fig. 7: E). 

A group of belly bowls with a thickened, 
inverted rim (Plate 3.8a: g-h), to which a 
less bellied specimen (Plate 3.8a: f) can be 
included, belong to the most characteristic 
vessel shapes of the Nabataean period at 
Tayma. Plain specimens are attested in the 
deposits directly below those studied here 
belonging to Building Stage E-bl:3c (SUs 
6385, 6414). Only general similarities exist 
to some bowls from ez-Zantur (e.g. Schmid 
2000, fig. 131-133), and these are too weak 
to be considered a dating criterion. The 
simple, geometric, red painted decoration of 
these bowls as well as of some bowl bases 
(Plate 3.8a: 1-m) can probably be attributed 
to Schmid’s Phase 1 (late 2 nd - mid-1 st 
century BC), characterized by non-figurative 
painted elements (Schmid 2000, 27 and fig. 
73-77; Tholbecq and Durand 2013, 212 
fig. 8). However, as with the shapes, no 
direct parallel has yet been found among 
the Nabataean painted pottery, which would 
enable to attribute these non-figurative motifs 
with certainty to Schmid’s Phase 1. 

Even less clear is the situation with closed 


vessels. On the one hand, several shapes can 
be attributed to the 1 st century BC, especially 
a jar with thickened, vertical rim and ribbed 
neck (Plate 3.8b: a), for which Petraean 
parallels can be mentioned (Gerber 1996, PI. 
31: K) and a short-necked jar with thickened 
rim (Plate 3.8b: e) with a close parallel 
in underlying SU 7752 (Building Stage 
E-bl:3c). On the other hand, the closest 
parallel for jar TA 9900.8 (Plate 3.8b: f) with 
thickened, slightly everted rim comes from 
Hegra (Durand 2011, 337 Fig. 2: 10228_ 
P05), dated to the late 1 st - early 2 nd century 
AD (Durand 2011, 328). A further jar with 
a deep groove on the inner side of the rim 
and a thin rib on the outer lip (Plate 3.8b: g), 
can be compared to late 1 st century AD jars 
both from Petra (Parr 1970, 365-6; 368 fig. 
7: 104; 370) 17 and from Hegra (Durand 2011, 
329; 342 Fig. 7: 27010_P01). Whether these 
two sherds being the only ones with such a 
late dating are intrusive or whether the whole 
context should be dated to the late 1 st century 
AD, the 1 st century BC is a terminus post 
quem for the raising of the walking surface 
in front of E-bl. 

SU3733 

This flattening layer located southwest of 
E-bl belongs to Building Stage E-bl:3a and 
contains an extremely heterogeneous pottery 
assemblage. It can probably be dated between 
the early 2 nd and early 4 th century AD. 


17 For a critical review of the dating of phases X-XII 
in Parr’s sounding, see Schmid 2000, 97-9. 




ATLAL 27 PART ONE 


67 


Among the older material, two sherds 
decorated with impressed wedges (Plate 
3.9a: b) and circles (Plate 3.9a: j) belong 
to the Iron Age. This kind of decoration is 
already attested at Qasr al-Hamra (Bawden 
et al. 1980, PL 64:15; Abu Duruk 1985, 59- 
61; PI. 59: 1; 60: 1-2; Abu Duruk 1986a, 33; 
35; PI. 54; Abu Duruk 1986b, 75; 86: 47) as 
well as at Mada’in Saleh and in the Southern 
Levant. According to J. Zorn (2001), it should 
be dated between the 7 th and 5 th century BC. 
Such sherds are only attested in disturbed 
contexts at Tayma; therefore, it is impossible 
to obtain a more precise dating. 

The Nabataean period is attested through 
a bowl with straight wall and thickened, 
in turned rim (Plate 3.9b: a), as well as 
through several bowls with rounded wall 
and thickened rim (Plate 3.9b: d-e), all with 
parallels from SU 6393 dated to the 2 nd - 1 st 
century BC (see above and Plate 3.8a: c, f-h). 
Thickened jar rim TA 5077.129 (Plate 3.9b: 
i) can be compared to a jar rim from SU 6393 
(Plate 3.8b: e), a shape attested since the 
building stage E-bl:3c (1 st century BC). 

Convex base TA 9918.1 (Plate 3.9a: d) as 
well as ring-base TA 5077.33 (Plate 3.9a: g) 
find their closest parallels at Tayma among 
a still unpublished inventory from the 
residential area (Square El6, SU 2423) dated 
to the 2 nd century AD. Flat and thickened 
rim TA 5077.111 (Plate 3.9a: c) of a large, 
high-necked jar has parallels in the fill of 
Room 1 of Building D-bl (Area D) with 
pottery from the Late Bronze Age to the Late 


66 


Roman period (2 nd - 4 th century AD) (Tourtet 
in press b). According to the latest parallels 
mentioned, the 2 nd century AD as terminus 
post quem for the deposition of flattening 
layer SU 3733 is proposed. 

3.3 Excavations in Area E-East 

By ArnulfHausleiter 18 

The area east of Building E-bl has been 
investigated since 2006 (Hausleiter in: 
Eichmann et al. 2011, 85-88; Hausleiter in: 
Hausleiter et al. in press a-c; see Plate 3.6a). 
Three occupation levels have been identified 
until now (OL E-East: 1-3) represented by 
the following main features: A wall running 
parallel to the eastern facade of Building 
E-bl (SU 1738 / 1797; OL E-East: 1) set onto 
a walking horizon (SU 1731); a well with 
enclosure, connected by a 15 m long tunnel 
with Building E-bl, belonging either to OL 
E-East: 1 or 2; badly preserved architectural 
remains yet attested mainly in the northern 
part of the area (Square El5; OL E-East:2); 
and more substantial vestiges of architecture 
built onto the bedrock, yet partly uncovered 
in Square El 8/E 19 S (Building E-b5, OL 
E-East:3). 

According to the pottery record from SU 
1731, OL E-East: 1 should be of a 1 st century 
AD date; only if deposited as older material 
during the 2 nd or 3 rd century AD, this OL 
could be dated to the major changes in and 
south of Building E-bl. Interestingly, as with 


18 Excavations were assisted by J. Wilhelm 
(Bamberg). 
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walls attributed to Late Antique Building 
Stage E-bl:3a (see Lora, above), a deposit 
immediately beneath SU 1731, i.e. SU 1778, 
contained a discarded monumental statue of 
‘Lihyanite’ type (Hausleiter in: Hausleiter 
et al. in press a). Late Roman activities are 
at least traced in the fill of the well, from 
where pottery typical of this period has been 
recovered (Tourtet in: Hausleiter in press 
c). Although items of the Late 2 nd / Early to 
mid 1 st millennium BC have been identified 
sporadically in the deposits of Area E-East, it 
is unclear whether they can be associated with 
the remains of OL E-East:3, and a dating of 
this complex more precise than pre-Roman 
can currently not be obtained. 

Excavations in 2011 focused on the following 
aims: Further investigation of SU 1738 / 
1797; complete excavation of the enclosure 
of the well; further exposure of architecture 
of OL E-East:2 (Squares E5 NE / El5); 
excavation of the building remains of OL 
E-East: 3. In the course of these activities, a 
number of section baulks were removed. 

OL E-East: 1 

Removal of wall SU 1738/1797 (Plate 
3.10a) confirmed earlier observations on its 
construction technique (a wall of two shells, 
filled with small to medium-sized stones and 
silty sand, SU 1782). Ancient surface SU 
1731, a walking horizon between this wall 
and Building E-bl reached only for approx. 
0.3 m underneath the wall suggesting that 
wall and surface belong to one building 
operation. Beneath the eastern part of the 


wall there are loose deposits of silty sand and 
small to medium-sized stones (SU 1847). The 
northern part of the wall was built over a pit 
(SU 6366) filled with sand (SU 6367) which 
led to the sinking of the northern-central part 
of wall SU 1738/1797). 

In a further step, the deposits beneath SU 
1731 were excavated (Plate 3.10b). Beneath 
a layer of silty sand and large collapsed 
stones, a substantial ash layer with many 
small animal bones, pottery sherds and 
charcoal fragments was encountered (SU 

6830) . SU 6830 rests on a layer of small to 
medium sized stones sloping eastwards (SU 

6831) . Since this layer seems fairly intact, it 
will be interesting to investigate its relation 
to SU 2726, the northern wall of the tunnel. It 
will have to be investigated whether SU 6830 
is a local phenomenon, since such a deposit 
has not yet been encountered east of Building 
E-bl. Its level implies, that it existed before 
the (northern wall of the) tunnel (SU 2726) 
was erected. 14 C-analysis of a charcoal 
fragment led to an early 5 th to early 4 th century 
BC date 19 , indicating the presence of material 
apparently older than the pertaining contexts. 

A section between SU 1775, south of SU 
1731, and the southern section of Square E3 
cuts SU 6374, a mud deposit higher than a 

19 Sample TA 10856 (UGAMS 13426), populus salix 
and palm, identified by R. Neef, Scientific Division 
at the Head Office of DAI, was analysed by the 
Center of Applied Isotope Studies, University 
of Georgia, Athens (GA). Radiocarbon date: 
2350±25 BP; calibrated date: 490-381 calBC (2o 
range, 95.4 % probability, calibrated with OxCal v 
4.2.4). 
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locally attested former surface or walking 
horizon SU 6375 underneath - yet with no 
other connection, if not belonging to SU 
6361 (see below), but this is uncertain. 

Farther southwards and stratigraphically not 
connected to the above mentioned deposits, 
removal of the E1/E3 baulk revealed a layer 
of silty mud and medium sized stones (SU 
6358). It is located beneath the massive debris 
SU 203 east of Building E-bl (Hausleiter in: 
Eichmann et al. 2010, 119-30) and above 
floor SU 6360 made of red sandstone slabs, 
most probably preceding OL E-East: 1 as 
suggested by some further narrow deposits 
above it as well as a stone setting (Plate 
3.10c-d). A large fragment of a stele (TA 
10277) was recovered together with two 
further fragments (TA 10290 and TA 10291) 
from SU 6358. 

Funerary stele TA 10277 

Fragmentary stele TA 10277 (preserved 
height approx. 1.52 m, width 0.5 m, thickness 
0.12 m; Plate 3.11a) is characterized by a 
combined representation of a scene in the 
upper part and three inscriptions. According 
to all inscriptions, it was used as funerary stele 
(nephesh; see below); based on comparative 
evidence, the supposedly first inscription 
and representation can be generally dated to 
the 5 th / 4 th century BC. As evidenced by the 
other inscriptions (‘Aramaic of Tayma’ and 
Nabataean) the object was used as funerary 
stele also subsequently (see below). 

As to the scene, only the outer parts are 
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preserved: It is framed on either sides by one 
and on top by two rows of stylized bunches 
of grapes 20 ; two attendants, the left preserved 
with a shirt skirt and a particular hairdo, 
standing on trunks of date palms frame the 
center. A large table with legs similar to 
animal legs carries a smaller table (or stool) 
to the left. Anything further is not preserved. 
The left figure looks to the right presenting 
an object (vessel?), reaching above the small 
table. 

The scene can be reconstructed based on two 
very similar objects from Tayma: one worn, 
but completely preserved relief now in the 
National Museum Riyadh (no. Til), and 
a fragment of a further stele, found by Ch. 
Huber in Tayma in 1883 (Potts 1991), now 
in the Musee du Louvre (for illustrations see 
Eichmann 2011, 57, Figs. 5a; 6). A seated 
figure, considerably larger than the attendants 
is the center of the presentation scene, and it 
is very probable that such a figure was also 
depicted on TA 10277; remains of it are also 
visible on the fragment in the Louvre. All 
objects show an individual arrangement of 
the scene, characterized by different styles of 
the furniture and objects associated with the 
representation. 

Whereas the presentation scene is (originally) 
of Mesopotamian character, grapevine and 
furniture closely resemble reliefs of the 
Neo-Assyrian period, although, in view of 

20 Rows of bunches of grapes framing a bird of prey 
have also been observed on TA 9553, an object 
(also) interpreted as funerary stele (Hausleiter in 
press). 


the different contexts, more than a general 
comparison with the so-called ‘garden scene’ 
of Assyrian king Ashurbanipal cannot be 
drawn (Barnett 1976, Pis. LXIII-LXIV). 
Style and composition are clearly local, 
as expressed, e.g., by the representation 
of date palm trunks and the hairdo of the 
attendant. Such a hairdo is also attested on 
an unprovenanced stele from Tayma (Deputy 
Ministry of Antiquities 2007, 40), combining 
the feature of an “eye stele” with that of an 
attendant as represented on the group of 
objects under discussion. 

As to the other two inscriptions, beneath the 
Imperial Aramaic (TA 10277.1) one there is 
a further one starting with Aramaic letters, 
the turning into the local variety of Aramaic 
(Aramaic of Tayma; TA 10277.2). The last 
inscription is in Nabataean (TA 10277.3). 
They read as follows (Macdonald in press): 

TA 10277.1 nps g{z}{y} h brt rg 7 
TA 10277.2 hy {njps gzylh brt w lh 

TA 10277.3 1. nps psy 7 brt byclw b-yrh 

2. Iwl snt 20 +1 +1 +1 +1 
l-hrtt — {w} 

3. rhm ‘ m-h. 

TA 10277.1 The funerary monument of 
{Gzy’h} daughter of RgT 
TA 10277.2 This is the funerary monument 
of {Gzylh} daughter of WTh 
TA 10277.3 1. The funerary monument of 

PsyT daughter of bydw in the month of 
2. Elul year 24 of Aretas — 


3. who loves his people. 21 

Interestingly, all individuals marked as 
deceased are women, and it appears very 
probable, that the missing large seated figure, 
if not the attendants, too, are female. The 
object, according to the date of the Nabataean 
inscription (15 AD) would have been in use 
as funerary stele for more than 350 years. Yet 
nothing can be said about the former location 
of the pertaining cemetery. 

Also the reverse shows carved 
representations, again using stylized 
grapevine, but the bunches are slightly more 
elongated than on the obverse (Plate 3.11b). 
Though badly preserved, it is assumed that 
the representation may have been carved 
during the later part of the Nabataean period; 
the object, as suggested by traces of wear in 
the central part, may have been re-used as 
threshold, before being discarded. 

In spite of all these uncertainties, the dating 
of the last inscription serves as general 
terminus post quem and coincides with the 
general dating of operations connected to OL 
E-East: 1 to the 1 st century AD, as based on 
the ceramic chronology. 

OL E-East: 1 / 2 

Removal of a pit filling above the south¬ 
western part of Building E-b5 (OL E-East:3, 
see below), revealed a small wall (SU 6702), 


21 A first study of the inscription has been provided 
by S.F. al-Said (2011). 
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clearly built over the remains of the former 
(while following its orientation). SU 5978, a 
floor or foundation deposit for the construction 
of the enclosure of the well, is younger than 
this construction, which appears to be a 
support for the subsequent well enclosure. 
Therefore, it is tentatively attributed to the 
period of the well, i.e., between OL E-East:2 
and 1, in any case younger than OL E-East: 3, 
the period of Building E-b5 (see below). 

Removal of section baulk E1/E3 revealed 
remains of a floor or platform made of red 
sandstone slabs of different size (SU 6360; 
Plate 3.10d) reaching up to 1.5 m eastwards; 
this floor was attached to Building E-bl. Its 
location and (limited) extension suggests that 
it was either once connected to installation SU 
2302 (attributed to Building Stage E-bl:3c; 
see above), which is considered contemporary 
(belonging to) wall angle SU 1733, forming 
its north-eastern comer, or that remains of 
this installation were still in place when the 
floor was laid out. This floor, however, is not 
directly connected to SU 2302. Its surface 
level (828.2 m a.s.l.) corresponding fairly 
well to that of SU 1731, suggests that it may 
have been in use until the surface SU 1731 
was laid out. A compacted silty deposit (SU 
6361) east of the floor made of red sandstone 
slabs seems to be continuation of this surface 
which was then cut by a pit. Although there 
is no connection between the platform and 
remains north of the tunnel, it appears that 
floor SU 6360, as SU 1731, is later than the 
southern continuation of SU 1771, since it 
clearly leans on this construction. 
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During removal of SU 6358 (OL E-East: 1), 
remains of a greenish mud layer were 
identified (SU 6359), but it remains uncertain 
whether it is identical to surface SU 1731 
farther north, since, in its extension, it seems 
very limited. A silty surface (SU 6362) in the 
eastern part of the (former) E1/E3 baulk may 
also belong to the sandstone floor, though 
already 0.25 m lower than it (827.96 m a.s.l.). 

As to the possible connection of the floor made 
of red sandstone slabs with the substantial 
constructions south of the building (Lora, 
above), its level (828.2 m a.s.l.), lies 0.3 m 
below that of the platform at the southern 
entrance of Building E-bl. Beneath SU 
6360, remains of a silty / mud deposit were 
encountered, probably of the same date as 
those remains beneath SU 1738 which had 
been labelled SU 1778 farther east. 

OL E-East:2 

In the northern part of Area E-East, Square 
El 5, removal of debris resulted in the further 
exposure of wall SU 1819. Large slabs 
on which the wall has been built, show a 
slightly different orientation than the wall, 
suggesting that they belong to an earlier and 
different construction, probably representing 
a preceding Building Stage of OL E-East:2 
(these slabs still rest on mud layer SU 1827, 
separating OL E-East:2 from preceding OL 
E-East:3). SU 1857, a fairly loose deposit 
of small to medium-sized stones and silty 
sand is considered the walking horizon 
pertaining to the (younger phase) of these 


walls (SU 1854, SU 1819 etc.). Remains of 
a wall running parallel to SU 1819 and built 
on sand have been discovered in the north¬ 
eastern comer of Square El5. It is not clear 
whether it belongs to OL E-East:2. Contrary 
to the evidence further west in the Square, 
excavations revealed that SU 1858 had been 
built onto remains of OL E-East:3, implying 
that these may have been visible at least 
during construction work for this part of OL 
E-East:2 architecture (Plate 3.12a). 

Turning further southwards, in Square El8/ 
El9 South, architectural remains attributed to 
OL E-East:2 have yet been identified mainly 
in the western part of square, where an 
extended pit together with its fill (containing, 
amongst other, some QPW sherds and 
Sana’iye pottery) covers (the remains of) 
Building E-b5 before being covered by thick 
mud layers, which form the basis for further 
architectural remains of OL E-East:2. To 
which extent remains of the large building 
were still standing during OL E-East:2 is 
not clear; at least the preserved height of 
the south-eastern comer suggests that it may 
have still been visible. 

OL E-East: 3 - Building E-b5 

Built of large stone blocks with additions 
of walls made of small to medium-sized 
stones, Building E-b5 has now been recorded 
in its complete outlines (see Hausleiter in: 
Eichmann et al. 2011, 87-88; Hausleiter 
in: Hausleiter et al. in press b; Plate 3.12b). 
It is of trapezoid shape (5-6 x 10 m) and 


belongs to a larger architectural complex 
also detected in the western part of Square 
El9 as well as in the north-western part of 
Square El5. With the newly discovered walls 
in Square El 8/E 19 S (eastern extension), the 
size of this complex extends over a minimum 
area of 12 x 15 m, thus stretching over at 
least 180 m 2 . It was built onto a thin layer 
of brownish mud deposited on the irregular 
surface of the bedrock. Adjacent structures 
excavcated to the East and South of it, visibly 
take in account orientation and extension 
of the building. They are considered of the 
same date, even though many of them must 
have been built after the erection of the 
monumental stone blocks of the outer walls. 

Equally, the internal structure of the building, 
characterized by narrow rooms connected to 
each other by one central passageway, seems 
to be part of the initial plan. At least two pairs 
of inset walls have been identified and are 
considered contemporary to the construction 
of Building E-b5. They may have carried 
up-going walls which are not preserved any 
more. One of the passageways (between 
SU 6721 and SU 6722) shows stone slabs 
pro trading from beneath the door jambs 
their surface defining the former floor level 
(828.36 m a.s.l.; Plate 3.12c). Remains of this 
floor level have been identified in the second 
eastern unit from southeast between SU 6703 
and SU 6832. 

The only construction subsequent to this first 
Building Stage, thus representing a second 
one, appears to consist of SU 6706 blocking 
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the former central room of the building located 
between the two northern and southern units. 
It consists of two or three courses of medium 
sized stones, set over SU 6371 and attached 
to SU 6706, the latter being the second wall 
from northeast protruding from the eastern 
perimeter wall of the building. A further 
element for proving its later date (compared 
to the inset stone walls) is its high foundation 
level exposed at its eastern part. Whereas SU 
6706 may still represent a Building Stage of 
Building E-b5, above mentioned wall SU 
6702 farther southwest and clearly covering 
the perimeter wall of Building E-b5 as well 
as the south westernmost of the inset walls 
(SU 6721), thus belonging to a different 
Occupation Level (see above). 

Investigations were also aimed at reaching the 
foundation levels of the different walls of the 
earlier Building Stage. Therefore, between 
SU 6705 and SU 6826 a sounding was made. 
Contrary to the zone immediately south of 
SU 2589, the bedrock steps downwards for 
ca. 0.5 m, resulting in a corresponding deeper 
foundation level of the walls. 

Operations outside the building concentrated 
on three rooms east of SU 6370. The 
westernmost elongated room, delimited by 
walls SU 6714, SU 6713 and the foundations 
of SU 6363 shows remains of an installation 
and a possible floor level SU 6720 (826.10 
m a.s.l.). At its southern end there is a 
small rectangular room reaching down to 
the bedrock at 825.19 m a.s.l. Among the 
pottery sherds from the room fill, there 
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were some items of Qurayyah Painted Ware 
and Early Iron Age Ware (as discovered in 
Areas A and O; cf. Hausleiter 2014,406-14), 
thus indicating LBA, and Early Iron Age 
occupation in the center of the settlement. The 
remaining parts of the ‘floor level’ seem to be 
disturbed by postdepositional activities as in 
the room east of wall SU 6713. In this eastern 
room, at a deeper level, remains of a lower 
lying wall parallel to SU 6713 have been 
identified. Whether only the upper part of a 
formerly higher preserved wall is missing, or 
whether traces of a different Building Stage 
have been reached, will have to be checked. 
Wall SU 6714, instead, seems to represent a 
younger addition to an older wall beneath. 

South of these rooms and at the same time 
southeast of Building E-b5, one or more 
walls delimit the core area towards East. 
The uppermost wall, SU 6363, apparently 
founded on older remains, runs roughly 
parallel to the building and is not connected 
to it; it was apparently disturbed by pit SU 
5985. 

Objects 

A number of objects has been identified in 
filling contexts: from section baulk E14/E15, 
a basalt bowl with a carved snake has been 
recovered (TA 10274; PL 0.13a). Snakes are 
not uncommon in the imagery at Tayma and 
other North-west Arabian sites in the last part 
of the 1 st mille nn ium BC. 

Further objects consist of a fragment (lower 


right arm) of a monumental human sculpture 
of the period of the dynasty of Lihyan (Plate 
3.13b; see Hausleiter in: Eichmann et al. 
2012, 90-3) from surface deposit SU 2552; 
a seated, apparently nude female terracotta 
figurine (TA 10607; PL 0.13c) was found 
in subsurface accumulation SU 2553. The 
badly preserved hairdo resembles Roman 
sculpture from Syria and the Levant, such as 
at Palmyra. 

From the baulk between Squares El and 
E3 (SU 1718) a fragmentary and badly 
preserved part of a monumental Liyhanite 
statue (TA 5593) was recovered apparently 
representing the lower legs (beneath the 
knees). Furthermore, a number of ashlars 
with incised wavy (and other) patterns have 
been recovered. 

3.4 Pottery from Area E-East 

By Francelin Tourtet 

OL E-East 1 

Pottery from SU 6375 (15 diagnostic sherds), 
6701 (44) and 6830 (48), a heterogeneous 
collection, was analyzed. According to a 
grooved, everted jar rim (Plate 3.13d: b), 
with parallels from the street levels SU 
1731 and SU 1863 located east of Building 
E-bl (Tourtet in press a, Plate 3.12a:e; Plate 
3.12b:b) this deposit cannot be earlier than 
the 1 st century AD. 

Pottery from SU 6830, a layer of grey ashes, 
probably filling remains of OL E-East:2 and 
quite homogeneous, shows strong similarities 


with pottery from the Nabataean layers of 
the residential area (OL F:4; see Tourtet 
and Weigel 2015, 391-5). One of the most 
characteristic shapes is a medium-sized bowl 
with straight wall and simple rim (PL 0.13d: 
c-d). Further parallels are known from Hegra 
(Durand 2011, 339 fig. 4: 10257 P06; 344 
fig. 9: 34020 P01; 352 fig. 16: 50332 P02), 
where they are dated mainly to the 1 st century 
AD, with some attestations also by the late 
1 st century BC and the early 2 nd century AD 
(Durand 2011, 328; 330; 333). A sinuous jar 
rim (Plate 3.13d: g) finds its closest parallels 
in the street layers east of Building E-bl (s ee 
above). Thus, it might also be roughly dated 
to the 1 st century AD. 

The pottery from SU 6701, the fill of a pit 
located south-east of the well enclosure, is 
heterogeneous and its deposition, on the basis 
of several shapes, can be dated at the earliest 
to the Nabataean period (1 st century BC - 
1 st century AD). The assemblage contains 
several simple everted bowls (Plate 3.13d: 
k-1) similar to the above mentioned specimens 
from Nabataean layers both at Tayma and 
Hegra. A jar with slightly thickened rim 
(Plate 3.13d: j) is also characteristic of the 
1 st century BC - 1 st century AD at various 
sites settled in the Nabataean period (Tourtet 
and Weigel 2015, 394 fig. 7.c). A deep bowl 
with thickened, everted rim (Plate 3.13d: m) 
might be compared to a bowl (Plate 3.9b: I) 
found in a flattening layer south of Building 
E-bl dated to the 2 nd century AD; however, 
at Tayma, the occurrence of this shape is too 
restricted to enable a precise dating. 
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OL E-East 2 

SU 6827 is covered by above mentioned 
SU 6375, and its pottery (74 diagnostic 
sherds) has been completely processed. 
The assemblage is relatively homogeneous. 
Among the shapes for which parallels could 
be found within Tayma, all provide a similar 
date ca. in the Nabataean period, i.e. between 
the 1 st century BC and the 1 st century AD. 
A short-necked, globular pot with simple, 
rounded rim (Plate 3.14a: g) finds its closest 
parallel among the co mm on ware of the 
Nabataean layers in the residential area 
(OL F:4). A slightly carinated bowl with 
thickened, everted rim (Plate 3.14a: c) can 
be compared to bowls from the layers of the 
ramp south of Building E-bl (Building Stage 
E-bl:3c), dated to the 1 st / 2 nd century AD 
(see above). A thickened jar rim (Plate 3.14a: 
h) can again be compared with sherds from 
the ramp south of E-bl, this time from layers 
of Building Stage E-bl :3b with a similar date 
as that of Building Stage E-bl :3c. Yet only 
one sherd has a parallel outside Tayma: the 
thickened rim of a short-necked jar (Plate 
3.14a: d) is similar to specimens found at 
Petra (Parr 1970, 359 fig. 3: 34) attributed to 
Parr’s (1970, 370) phase VI (1 st century BC). 

SU 6845 is a deposit filling architecture of 
OL E-East:3 with 100 sherds, 29 of them 
diagnostic. It has also been completely 
processed. An archaeologically completely 
preserved bowl with everted rim, low 
carination and base ring (Plate 3.14b: b, d-e) 
has its closest parallel at Petra (Khairy 1975, 
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Plate 3.20: 301); but its 2 nd century BC dating 
(Khairy 1975, 104) is based on comparisons 
which are not accurate. However, the bevelled 
rim of a short-necked jar (TA 10878.9, not 
illustrated) and of a thickened, everted rim 
jar with a groove on its top (TA 10878.5, not 
illustrated) have parallels among the pottery 
from the street levels east of Building E-bl 
(Tourtet in press a, Plate 3.12a: k; Plate 3.12a: 
e; Plate 3.12b: b) dated around the 1 st century 
AD. This fits with that of - Nabataean - 
grooved rims from Duma (Loreto 2014, 298 
fig. 7: 3-4), where they seem, like at Tayma, 
to have been produced locally (Loreto 
2014, 297). Thickened, sinuous rim jar (TA 
10878.4) finds its closest parallel at Petra 
(Khairy 1975, 211, pi. 46: 37), again not 
firmly dated (Khairy 1975, 212). 

SU 6723 filling a small room to the east of 
E-b5 contained only few pottery sherds (42 
items, including 15 diagnostics). A squared, 
inverted jar rim (Plate 3.14b: i) might be 
compared to a similar fragment from the 
street east of Building E-bl and dated around 
the 1 st century AD (see Tourtet in press a, 
Plate 3.12b:b). A further parallel from the 
“Tombeau T” in Si’a (Bertin 2004, pi. 49: 
302.5) seems to corroborate a dating of the 
shape by the (late) 1 st century AD (Bertin 
2004, 15). The decorated rim of a large open 
vessel (Plate 3.14b: j) is also comparable to 
material found in SU 1731 (Tourtet in press 
a, Plate 3.12a:a). A bowl with rounded wall 
and thickened, everted rim (Plate 3.14b: g) 
resembles bowls from Oboda (Negev 1986, 
92: 759-769) as well as some from ez-Zantur 


(Schmid 2000, fig. 131; 139). From the latter 
examples, the first has been dated to Schmid’s 
Phase 2 (50 BC - 20 AD) (Schmid 2000, 47) 
and thus suggesting a 1 st century AD date for 
the deposition. 

Conclusion 

The situation in Area E-East seems to be quite 
similar to that observed at the ramp south of 
Building E-bl and for the street east of it 
(SU 1731 and deposits underneath): although 
several layers can be distinguished from 
each other stratigraphically, the pottery from 
them is rather homogeneous. The pottery 
record suggests that the areas south and east 
of Building E-bl may have been modified 
at several occasions during the Nabataean 
period (ca. 1 st century BC - early 2 nd century 
AD). 

3.5 North of Building E-bl 

By Arnulf Hausleiter 

Excavations were limited to the removal 
of the section baulk between Squares E5 
and E26. Beneath the surface (SU 304) a 
massive accumulation of collapse (SU 308; 
probably from Building E-bl, as recorded 
in the northern section of Square El; cf., 
Hausleiter in: Hausleiter et al. in press a) was 
encountered revealing numerous sherds or 
vessel fragments of Red Burnished Ware (cf., 
Maritan et al. in press; cf. Hausleiter 2014, 
403-6). Certain quantities of this type of 
pottery have been found in the deep sounding 
in Building E-bl and outside of it as well as 


in other parts of the site, suggesting a 2 nd 
millennium BC date. Secure contexts of this 
period have not yet been uncovered in the 
central part of Qraya. 

A rectangular flat stone attached to the 
northern perimeter wall of Building E-bl 
(at 828.0 m a.s.l.) may represent the only 
remains of a former walking horizon north 
of the building, probably corresponding to 
that of Nabataean/Roman period SU 1731. A 
continuation of the latter (or its counterpart 
SU 1834) has not been found yet. Beneath this 
level the foundation of E-bl began, with its 
apparently invisible lower parts of the wall. 

4. Area E-South / F 

By Christoph Purschwitz and Friedrich 
Weigel 

Area E-South / F is located in the north¬ 
eastern part of the central mound of Qraya. 
Since 2005, a residential quarter of approx. 
1,600 m 2 of the post-Nabatean/Late Antique 
period has been excavated (cf., Purschwitz in: 
Eichmann et al. 2010, 131-2; Purschwitz in: 
Eichmann et al. 2011, 89-95; Purschwitz in: 
Eichmann et al. 2012, 93-6; Hanisch-Grafe 
in: Hausleiter et al. in press a; Purschwitz 
in: Hausleiter et al. in press b; PI. 0.6). Area 
E-South covers an area of approx. 500 m 2 
between Building E-bl and the enclosure 
wall of Area E. Area F extends for further 
1,100 m 2 south. The enclosure wall of 
Area E, roughly separating the latter from 
Area F was added during the latest major 
occupation phase (see below). Therefore, the 
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division between these two areas is artificial, 
and they are treated as one. Major aims 
of the investigations consisted of a better 
understanding of material culture, spatial 
organization and daily life activities of the 
oasis community. 

The 2011 season focused on the excavation 
of the interface between Area E-South and 
Area F which was intended to improve the 
understanding of formation and interaction of 
both areas during Occupation Levels OL F:2 
and OL F:3, and corresponding OL E-South:2 
and OL E-South:3 (see Table 3). A new 
Square (FI6) was opened, and the remaining 
baulks between Squares E6, E7, El6, El7, 
and F13 were removed. Excavations in 
Square E6/E7 East and FI5, which started in 
2009, were continued aiming at a large-scale 
investigation of layout and architecture of the 
Post-Nabataean to Late Antique occupation. 
In Squares F10 and Fll stratigraphic issues 
have been investigated. 

In Area F, five Occupation Levels (OL) have 


been defined (OL F: 1-5), whereas in Area 
E-South, four (OL E-South: 1-4) have been 
attested. They belong to Tayma Occupation 
Periods 2 (if not 1, too) and 3. 

14 C-dating and pottery analysis indicate a 
maximum range for the occupation of 800 
years, probably still starting in the Late Iron 
Age and lasting until Late Antiquity (or 
Early Byzantine period). Following OL F:2 / 
E-South:2 the residential area was abandoned. 
There are only poor remains probably of the 
Islamic period as well as of recent date. The 
sequences in both areas largely correspond 
to each other (Table 3); whereas the most 
recent remains have been identified in Area 
E-South, the oldest occupation has yet 
only been identified in Area F (cf. Lora in: 
Eichmann et al. 2011, 84-5). 



Area F 

Area E-South 


OP 1/2 

OL F:1 

OL E - South :1 (Eady?) Islamic (?) / 

Modern 

Until 19 m /20 th century AD? 
(residential area was 
abandoned) 


5 th /6 th century AD 
2 nd half of 4 th century AD 

2 nd century AD 

late 4 th /early 3 rd century BC 
1 st half of I s1 millennium BC 

Table 3: Stratigraphic sequences of Areas E-South and F 


OL F:2 = OL E-South;2 

Late Antique 
Late Antique/ 

OP 3 OLF:3 = OLE-South:3 Post-Nabataean 

Nabataean/ 

OLF:4 OLE-South:4 Lihyanite 

OLF:5 unexcavated Late Iron Age 


4.1 Area F 

Occupation Level F:2 

Building F-b5 : Remains of Building F-b5 are 
preserved to an extent that its ground plan, 
based on evidence in Squares F5 and FI5, 
can be widely reconstructed. However, its 
eastern continuation remains uncertain. Its 
entrance probably lay in the north-eastern 
part towards Alley F-s8 (Hanisch-Grafe in: 
Hausleiter et al. in press b), where two large 
ashlars appear to form a threshold. Four 
rooms have been identified, the existence 
of a fifth unit is uncertain. Rooms 1-2 are 
situated in the eastern, Room 3 in the western 
part. Both F-b5:Rl and R2 have a trodden 
mud floor. A fire installation (SU 6529) was 
found in the north-western comer of Room 
2 (Plate 3.15a). The fireplace was made of 
two vertical stone slabs and filled with ashes, 
charred wood, charcoal, burnt seeds and date 
cores. Wall SU 5827, north of the fireplace, 
has an opening which probably served as 
outlet for smoke. 22 

Square F10 : Two or three small rooms 
accessible from a central space are preserved. 
The foundation level of the walls at approx. 
830.50-60 m a.s.l. corresponds to that of the 
(lower) OL F:2 surface in Square F5 (SU 
2438), and is higher than that of Building 
F-b5 (830.1 m a.s.l.). Furthermore, remains 
of a mud floor (SU 4723) have been observed. 
It is currently unclear whether it is part 

22 A proper chimney, integrated into the perimeter 
wall of the building (and of earlier date), has been 
identified in Building E-bl; Lora in: Hausleiter et 
al. in press c. 


of the building or whether it belongs to an 
external area, such as, e.g., an alley (i.e., the 
continuation of F-s6). However, if the central 
space did belong to a building (and this 
hypothesis seems probable, since remains of 
a collapsed wall as well as another wall are 
visible in the section baulk of Squares F3/F10 
and F10/F15, respectively; cf., Plate 3.15b), 
it would belong, together with the rooms, to 
Building F-b5. 

As already attested in Square F5 (SU 2433), 
there appears to be a later phase of OL:F2 in 
Square F10, which is similarly characterized 
by a raised floor level. Although the surface 
itself is not preserved, it is indicated by a 
threshold (SU 4722) of the north-eastern 
room, whose foundation is at around 831m 
a.s.l. 

Building F-b8 : Excavation in Square F16 
revealed the complete ground plan of 
Building F-b8 measuring some 10 x 11.5 
m and covering an area of approx. 105 m 2 
(Plate 3.15d). F-b8 consists of three rooms: 
F-b8:Rl (13.5 m 2 ); R2 (15 m 2 ), and R3 
(35 m 2 ). The floors are either made of mud 
(Rl; R3) or of stone slabs (R3). Their levels 
(829.75 until 830.20 m a.s.l.) correspond 
to those of floors and wall foundations of 
OL F: 2-architecture in Square F15 (F-b5). 
Two entrances are preserved at the eastern 
facade of the building: an older entrance 
represented by a large threshold with grinding 
depressions was blocked later on; a later one 
lies some 3 m towards Northeast. Whereas 
the construction date of most of the walls of 
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F-b8 can be attributed to OL F:2, it appears 
that the thicker walls in the Northwest of 
the building (i.e., SU 3680, SU 6284) were 
maintained from previous OL F:3/4. Half of 
the other walls (SU 1231, SU 1229, SU 1238) 
are founded on razed OL F:3/4 wall crowns, 
i.e. of OL F:4-walls still used during OL F:3, 
and the other half (SU 4454, SU 3063, SU 
3064) are constructed on collapse originating 
from OL F:3 or OL F:4. 

The layout of Building F-b8 indicates 
domestic use. This view is supported by 
the above mentioned threshold with several 
grinding depressions, which may have served 
as grinding installation. Fragments of at least 
two storage jars have been found scattered on 
the floor of room R3. 

Occupation Level F:3 

Architecture below Building F-b5 : 
Excavations occasionally exposed wall 
crowns of OL F:3 architecture. They 
apparently belong to at least two different 
buildings: Building F-b9 in the eastern part 
of Square FI5, below Building F-b5and 
Building F-blO in the western part of Square 
FI5. Both buildings are separated from each 
other by Alley F-s9 leading further southwest 
to Alley F-s3 (PL 0.15c). 

Architecture below F-b8 : Remains of OL 
F:3/4 (for this definition see above) have only 
been reached in the Southeast of Square FI6, 
i.e., southeast of Building F-b8 (Plate 3.15e), 
revealing wall crowns of a domestic building 
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with at least three rooms. Numerous sherds 
of a large storage jar (TA 5525, a long lasting 
form, first attested in the 1 st century AD) were 
found in one of the rooms. Very probably, 
these remains are to be connected with F-blO 
(see above). Further remains of OL F:3 or 
OL F:4 are attested either below or as part 
of Building F-b8. Of major interest are walls 
SU 3680=6284, which were maintained as 
western and northern perimeter walls of (OL 
F:2) Building F-b8. Although their foundation 
is still to be excavated, they clearly pre-date 
OL F:2 and F-b8. 

The enclosure of Area E : Taking into account 
the clear joint between OL F:3-wall SU 3680 
and the enclosure of Area E, the latter should 
be an addition to the existing walls, thus 
either dating to the time of or post-dating OL 
F:3 architecture. At its north-western end, the 
enclosure has been identified (also) as later 
than the large Building E-b6 (Hausleiter and 
Lora in: Eichmann et al. 2012, 83-5), an 
extended 18.400 m 2 building complex in the 
northern part of Area E. This large complex 
may still have been in use at the time of the 
construction of the enclosure. A 14 C date of 
133-326 calAD from a fireplace beneath one 
of its walls indicates a terminus post quem 
for its construction. 23 Thus, Building E-b6 
can by no means be older than OL F:3 (the 

23 Sample TA 5965 (KIA 35396), charcoal of olea, 
identified by R. Neef, Scientific Division at the Head 
Office of DAI, was analysed by the Leibniz-Labor 
fur Altersbestimmung und Isotopenforschung, 
Christian-Albrechts-Universitat Kiel. Radiocarbon 
date: 1795±28 BP; calibrated date: 133-326 calBC 
(2o range, 95.4% probability, calibrated with 
OxCal v 4.2.4). 


enclosure even less). Stratigraphic reasons 
rather suggest that the time of its construction 
falls in OL F:2. 

4.2 Area E-South - Square E6/E7 
East 

The major aim of the 2011 season consisted 
of further clarifying the architecture of OL 
E-South:2 and of reaching at least the wall 
crowns of OL E-South:3 all over Squares 
E6 and E7 (see Lora in: Eichmann et al. 
2011, 88-89; Purschwitz in: Hausleiter et al. 
in press d). This part of the area is heavily 
disturbed by modem looting pits (now filled 
with sand) which often cut down to layers 
of OL E-South:3, occasionally even deeper 
(some of them are more than 2 m deep). These 
pits have disturbed the key-connections and 
relations of different architectural remains 
and, hence, impact the identification of 
individual buildings of both occupation 
levels. Therefore, identified rooms were 
assigned numbers, which refer to squares 
rather than to building units (e.g., Room 
E6:R7). Furthermore, these room numbers 
refer rather to spaces than to actual rooms 
and may include both inner and outer space. 

Occupation Level E-South :1 

The few remains of OL E-South: 1 identified 
in Squares El6, E25 and at the southern 
border of Squares E6/E7 consist of wall SU 
2425 (foundation level at 831.60 m a.s.l), 
of stone-lined pit SU 2682, and of two 
infant burials (SU 2677; SU 4740, the latter 
described below). 


Occupation Level E-South:2 

Architecture of OL E-South:2 is poorly 
preserved and major connections between 
floors, walls and installations are lost. The 
best preserved area is Room E7:R11 in the 
central eastern part of Square E6/E7 (Plate 
3.16a). Three bordering walls have been 
found and probably a doorway in the north 
of the room. Remains of a trodden floor (SU 
6264) were identified around 830.05-15 
m a.s.l. Platform SU 6265 has a sandstone 
object integrated with three nearly squared 
depressions on top. It was built onto floor 
SU 6264 next to the southern perimeter wall 
(SU 6268) of Room E7:R11. West of this 
room, remains of another floor (SU 6270) 
were identified on a similar level, which 
continued until wall SU 1205. Although 
there is no connection preserved between 
both floors, they likely belonged to the same 
building. Floor SU 6270 completely sealed 
Room E6/E7:R3, which was filled up with 
small stone debris, numerous pottery sherds 
and animal bones (SU 6504=1221=1263). 
The homogeneous composition of SU 6504 
(small stone debris, heavily fragmented and 
abraded pottery sherds) indicates an act of 
deliberate deposition in order to prepare 
the building ground of the subsequent OL 
E-South:2-building. 

Occupation Level E-South 2: Building 
E-b7 (Squares FI3, El 7, and El6) 

Removal of the baulks between Squares 
F13, E7, E16, and E17 exposed the ground 
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plan of Building E-b7 (Plate 3.15f), where 
excavations had been carried out before 
(Purschwitz in: Hausleiter et al. in press b). 
The building consists of four rooms covering 
some 110 m 2 . It was accessible from Alley 
F-s8 at its southern side. Its entrance lead 
to the largest room (or possibly courtyard?) 
of the building (Rl: 35 m 2 ). From here a 
room in the Southeast (R2: 21 m 2 ) could be 
accessed. A small room (R3: 6.5 m 2 ) lies east 
of R2. Trodden mud floors are preserved in 
F-b7:R2, and R3 but have been disturbed 
either by looting pits or other OL E-South: 1- 
activities, such as a badly preserved infant 
burial (identified by E. Petiti) SU 4740, 
some 6 m east of the previously discovered 
burial SU 2677 of the same OL. Remains of 
three successive floor levels (SU 4742; SU 
6804, and SU 7562) have been found in the 
Northwest of E-b7:R2. On the middle floor 
(SU 6804) several sherds of jars and bowls to 
be dated to the Early Byzantine period have 
been found in situ; they were sealed by the 
latest floor SU 4742. 

Occupation Level E-South:3/4 

At least three buildings belong to these 
OL(s). One in Square E6, a second one in 
the Southwest of Square E7, and a third one 
in the Southeast of Square E7. A common 
feature observed in these buildings consists 
of projecting flagstones in the comers of 
rooms (E6:R5/6, E6:R10, E7:R2, and E7:R6; 
see Plate 3.16b). In addition, large sandstone 
slabs (up to 0.8 x 1.2 m) integrated into the 
adjacent walls bridge the space between them. 


They can be either situated in comers (E7:R6; 
SU 6779) or between two walls (E6:R5/6, 
SU 6777; Plate 3.16c). Cavities below these 
slabs indicate that they belong to the original 
construction phase, i.e., before any filling 
accumulated. The collapse contained large 
upright standing slabs, reaching higher than 
the level of the protruding slabs; therefore, 
the possibility that there was a proper floor 
at this level can be excluded. Thus, these 
slabs and projecting flagstones are likely 
to be interpreted as support of a ceiling 
separating two storeys from each other, or 
of a roof constmction. The observation of 
small-sized narrow rooms (simply dividing 
the space created by the main walls) beneath 
the level of the slabs seems to support this 
interpretation. A pillar-like wall segment SU 
1243, as observed in Room E6:R5/6, may 
have had the same function. 

Platform SU 6506 with staircase SU 6507 
made of large slabs (up to 1.2 m long; see 
Plate 3.16d) adjacent to the East of Room 
E6:R10, where the above mentioned features 
have also been observed, can be considered 
further evidence for a second storey. The 
supposed foundation level of the platform 
- not yet reached by excavation - seems to 
indicate that it may be of earlier date than OL 
E-South:2. 

4.3 Square Fll and Painted Pottery 
Groups 

Further investigation of Square F16 (cf. 
Hanisch-Grafe in: Hausleiter et al. in press 
a) evidenced that the youngest wall remains 


of Square Fll can be dated to OL F:2 as 
part of Building F-b8. In order to further 
investigate the sequence of deposits in this 
square, small-scale excavations continued in 
the western part of FI 1. Interestingly, painted 
pottery sherds of Qurayyah Painted Ware 
(Hausleiter 2014, 406—408) and of Sana’iye 
Painted Ware (ibid., 414-8; illustrations 
on p. 418) occurred fairly frequently in the 
lowermost deposits encountered on the 
bedrock (SU 5038=SU 5039). A number 
of walls (SU 5027=5028=4475), first to be 
thought to cover ‘pits’ cut into the bedrock 
(resulting in a terminus post quem relation 
regarding their constmction date) turned 
out to be contemporary to these ‘pits’. The 
latter represent a phenomenon observed 
various times at Tayma in connection with 
architecture built onto the bedrock, where 
additional space was gained by excavating 
bedrock supposedly after the constmction 
of walls (Plate 3.16e-f). Therefore, the date 
of the lowermost deposits in Square Fll 
can only be defined as pre-dating OL F:3, in 
particular represented by thresholds SU 5034 
and SU 4042, generally considered a 2 nd to 
4 th century AD context, and post-dating the 
constmction of the OL F:4-architecture built 
onto the bedrock and, even more generally, 
the Mid-to-Late Iron Age, as indicated by the 
occurrence of Sana’iye pottery in the fill. 


4.4 Pottery from Area E-South / F 

By Francelin Tourtet 

Building F-b8:R3 / upper fill (SU 6287) / 
OL F:2 

The pottery from the upper fill of Room 3 of 
F-b8 (SU 6287) - lying below the modem 
surface, is highly heterogeneous. It includes 
shapes dated between the Nabataean and the 
Early Byzantine periods (1 st century BC - 
early 6 th century AD) 24 with only few of them 
belonging to 4 th to early 6 th century AD. 

Among the open vessels (Plate 3.17a) only 
two vessels can be dated to the latter: a 
large and shallow bowl with thickened rim 
(Plate 3.17a: d) and a large belly pot with 
a rim thickened on its inner side (Plate 
3.17a: e). The latter has a parallel from 
the residential area, SU 7329, a fill of Late 
Roman architecture. Rim TA 10136.79 (Plate 
3.17a: h) may also be characteristic of the 
Byzantine period - if following the dating 
of similar combed decoration at Mada’in 
Saleh (Gerber and Durand 2009, 278; 286 
figs. 2-4; Durand and Gerber 2010, 258; 268 
fig. 45). However, a review of the whole 
pottery corpus from Tayma shows that such 
grooved (or “combed”) decorations are 
attested in contexts from the 1 st century AD 

24 The term “Byzantine period” refers only to a 
chronological period. It has been preferred to any 
further term in order to facilitate links with the 
commonly accepted chronological terminology, 
especially that in use for the Southern Levant 
(see Parker 2006, 332). This expression does not 
conceal any political or cultural implication in the 
present context. 
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onwards, such as, e.g. in the street east of 
Building E-bl (SU 1778; Tourtet in press a, 
Plate 3.12a-b; 3.13a) as well as south of it 
belonging to Building Stages E-bl:3b-c (ca. 
1 st century BC - 1 st century AD). 

A simple bowl with slightly sharpened rim 
(PI. 0.17a: b) can be compared to a vessel 
from Mada’in Saleh dated to the 1 st century 
AD (Durand 2011, 332; 349 fig. 13bis 
91026_P04). Bowl TA 10136.84, with 
straight wall and simple rim (Plate 3.17a: a), 
due to its rather simple shape, is difficult to 
date. Morphological parallels range from the 
Middle to Late Iron Age at Tayma (Square 
Q3 25 ) until the Late Roman period at Mada’in 
Saleh (Gerber and Durand 2009, 279; 290 
fig. 23). 

Among the closed vessels, only two of 
them can securely be attributed to the Early 
Byzantine period. Belly jar with complex rim 
(Plate 3.17b: e) finds parallels in the Southern 
Levant at Tell el-Lejjun/Jordan (Parker 2006, 
206, Fig. 16.41, late 5 th century AD) and in 
Temple 2 at Si’a/Syria (Bertin 2004, PI. 32: 
S2005.3,5 th century AD). At Tayma, this vessel 
is particular not only for its shape but also for 
its very light and sandy fabric (Macrofabric 
6) and its greenish surface. Among the older 
shapes within this assemblage bevelled jar 
rim TA 10136.45 (Plate 3.17b: d) is one of 
the most characteristic shapes of the Late 
Roman period and occurs in various contexts 
of Areas E and F (Tourtet in press b, PL 


25 As mentioned above a report on Square Q3 will be 
published in a subsequent volume of ATLAL 
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19b:b-c; Maritan et al. in press, Plate 3.20a; 
Tourtet in press d, Plate 3.14a:l-m). Parallels 
are well-known through the entire Southern 
Levant and down to Mada’in Saleh (Tourtet 
and Muller 2011, 356; 359). The belly of a 
jar (Plate 3.17b: h) belonging possibly to the 
same period has closest parallels at Tayma in 
an inventory dated to the 2 nd century AD in 
Area E-South (SU 2423; unpublished). 

Further closed shapes do probably belong 
to the 1 st century AD, i.e. to the Nabataean 
period, as indicated by parallels at Tayma and 
other sites. Jar TA 10136.91 (Plate 3.17b: b) 
with a thickened lip and a deep groove on the 
inner wall directly below it, finds its closest 
parallels among the pottery found in the 
street levels east of Building E-bl (Tourtet 
in press a, Plate 3.12a:b; Plate 3.12b:a; id. in 
press g, Plate 3.19b:f) and at Mada’in Saleh 
(Durand 2011, 348 fig. 13: 91011P01). In 
both cases, a dating in the 1 st century AD has 
been proposed (Tourtet in press a; Durand 
2011, 332 for Mada’in Saleh). Vertical rim 
TA 10136.49 (PL 0.17b: g), slightly thickened 
on its outer side, finds parallels at Mada’in 
Saleh dated to the 1 st century AD (Durand 
2011, 332; 348 fig. 13: 91011_P02). 


5. Area H 

5.1 Excavations in Area H 

By Friedrich Weigel 

Excavations in Area H in 2011 had different 
research aims. One of them focused on the 
dating of the enclosure H-bl (Plate 3.18a) 
and related structures. Therefore, excavations 
have been continued in Square H4, where 
significant deposits had been reached in 2009. 
Another research topic is the investigation 
of the construction of the canals and water 
management facilities uncovered in Square 
H7. Furthermore, it was hypothesized that the 
so called “long wall” SU 5255 (H5) / 5833 
(HI) was a canal connected to the system in 
Compound A being probably its main water 
distributor. Sounding H8 was conducted to 
check the situation at a crossing of a canal 
leading towards H7 and the “long wall”. A 
series of scraping operations were carried out 
along the courses of different canals in order 
to check the relation of the already uncovered 
structures in Square H7 with those which had 
been interpreted as canal structures by means 
of their surface remains. These operations 
have been supported by the hydrological 
team of FH Liibeck and have been carried out 
during two and a half weeks. 

Squares H7, H8, and H9 

The canals in Square H7 have been 
completely excavated from the surrounding 
soil in order to study their construction 
techniques (Plate 3.19a). By surveying the 
southern part of Compound A, several canal 


structures were identified on the modem 
surface (Plate 3.18b). 26 All of them are built 
in the general construction techniques of the 
canals excavated in Square H7. Scraping of 
a canal SU 5850 in Square H9, brought new 
information about the actual dimensions of 
the canal system, covering at least 6 hectares 
(300 by 200 m). The canals were built of 
sandstone blocks. Flagstones have been 
used for the floor which was also used as 
foundation for the actual canal walls. The 
latter were preferably made of roughly hewn 
ashlars placed in an upright position; walls 
of smaller hewn stones also occur. These 
techniques can alternate within one and the 
same canal construction (e.g. SU 5273). A 
very hard mixture of lime and clay was used 
inside of the canals to prevent a loss of water. 
To keep evaporation at a minimum level the 
canals have been covered by flagstones laid 
on top of them. The outer sides of the canals 
were additionally covered with a compacted 
clay material which frequently had traces 
of salts. The latter may originate from the 
assumed irrigation activities and subsequent 
evaporation. 

A special structure is SU 5831, a kind of basin 
cut deeper into the ground than the average 
level of the conducts (its bottom has not yet 
been reached). The water flew into the basin 
from canal SU 5272 leading from South to 
North and was blocked by a flagstone from 
streaming into the adjacent northern canal 
SU 5273. The aforementioned flagstone has 

26 Some of them may have been mentioned as 
“temporary” installations by Bawden et al. 1980, 
75. 
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a perforation (diameter 0.14 m; Plate 3.19b) 
which may have been blocked by means of 
a wooden peg, cloth or something else. The 
canals could have stored the water for a while 
until they had been filled up to the projected 
amount of water needed for irrigation and 
then released by removing the plug. In view of 
that, it seems even more appropriate to have 
covered canals due to the high evaporation 
rate in this arid region. On the other hand, it 
should be considered that through this system 
a consistent and steady flow of water onto 
the irrigation area was ensured in contrast to 
releasing single loads of water pulled out of a 
well or natural water source by ropes, pulleys 
or installations such as a shaduf. Whether it 
was originally intended or not, the basin may 
have fulfilled the function of a maintenance 
shaft. Sediments could sink down to the 
bottom of the basin instead of accumulating 
inside the canals. This would have been an 
effective method to keep the amount of work 
for maintenance and cleaning at a minimum. 

The canal system could also have managed 
a drainage function. Canal SU 5274 is 
connected directly (without blocking device) 
to canal SU 5273 and directed its water 
into the latter. Another structure probably 
connected to the management of irrigation is 
SU 5275 which was not a smaller canal as 
originally thought, but a dam or field border 
built mainly of small stone rubble (see 
Plate 3.19a in foreground). This small dam 
construction could have been used to border 
the irrigation fields and also to prevent the 
canals from standing directly within the 
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irrigated area which probably would have 
caused damage to them. To the North of the 
dam SU 5275 the soil contains small blackish 
slots which may derive from decayed roots of 
plants or crops from ancient fields. 

The excavated canals and other surface 
remains were mapped, thus providing a first 
step for the reconstruction of the system (Plate 
3.18b). For obtaining as much information 
as possible, scraping methods were applied 
for checking construction techniques and 
directions of water flow. The research area 
concentrated on the surroundings of Square 
H7. It was started to follow the courses of the 
different excavated structures. The canals SU 
5272 and SU 5273 aligned on a South-North 
direction across Square H7 were studied in 
three scraping areas (1-3). Two of them (1 
and 2) lie south of the square, one (3) north 
of it. Within the southernmost scraping area 
(1) the course of canal SU 5272 ends and 
could not be followed further southwards. No 
covering flagstones are preserved on this part 
of the canal. Equally lacking are flagstones 
of the canal flume, thus only allowing for an 
approximate reconstruction of the level of 
the water course (828.58 m a.s.l.). The canal 
has a width of 0.14 m. Further to the North 
(scraping area 2) the canal is slightly better 
preserved. The level of the remaining flume 
is at 828.51 m a.s.l. No covering is preserved, 
and the width of the canal is 0.19 m. The 
canal leads further to the North into basin SU 
5831. This part of the canal is well preserved 
including its intact covering. The flume level 
is at 828.34 m a.s.l. The initial width of the 
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canal is 0.16 m expanding to 0.34 m when 
joining basin SU 5831. 

These measurements confirm previous 
observations deduced from topography 
suggesting a South-North direction of water 
flow within this branch of the canal system. 
The bottom of 0.5 x 0.8 m basin SU 5831 has 
not yet been reached (current level reached 
by excavation: 828.03 m). To its North canal 
SU 5273 is attached. Its covering and floor 
slabs are preserved. The water level of the 
0.16 m wide canal is at 828.2 m a.s.l. The 
direction of water flow proceeds to the North 
(scraping area 3) where the flume level is at 
828.12 m a.s.l., with a slightly larger width of 
0.23 m. The water supply of this canal branch 
lies somewhere to the South of scraping area 
1 but unfortunately there are no remains left. 

Another sequence of scraping areas (4-6) was 
opened to follow the eastern branch attached 
to canal SU 5273, represented by canal SU 
5274 in Square H7. The level decreases from 
East to West from 828.43 m a.s.l. (scraping 
area 6) through 828.4 m a.s.l. (scraping area 
5), and 828.36 m a.s.l. (scraping area 4) to 
828.30-32 m a.s.l. in Square H7. Thus, this 
canal leads from East to West directly into 
canal SU 5273. The section of the canal 
widens from 0.12 m (scraping area 6) via 
0.14 m (scraping areas 4-5) to 0.17 m at the 
excavated part SU 5274 in H7. Interestingly, 
further to the east the same canal does not 
proceed with a steadily increasing level, 
but a considerable decreasing one. This 
observation probably derives from a later 


disturbance of the ground as the surrounding 
soil seems to be looser and may represent a 
pit or ditch. On the other hand, it could belong 
to a kind of culvert construction to bypass 
a not yet recognized or no more preserved 
obstacle. Hereby, the principle of equal 
water levels between two interconnected 
elevated points situated between depressions 
could have been exploited. Within the same 
scraping area (6) it has been observed that the 
canal passes under a small wall consisting of 
aligned stones put vertically into the ground 
(Plate 3.19c). It is stratigraphically clear that 
the wall was built later than the canal. 

The hypothesized connection between the 
large wall represented by SU 5255 in H5 and 
SU 5833 in HI traceable over a distance of 
100-120 m parallel to the city-wall, was not 
confirmed by Sounding H8. The material was 
archaeologically sterile and reinvestigation 
of the wall’s construction technique did not 
bring any archaeological arguments leading 
to an interpretation as canal. 

Square HI 0 

Square H10 is situated approximately half 
way between enclosure H-bl (with Squares 
H2, H3 and H4) and Square H7. Analysis of 
geoelectric measurements conducted in 2009 
suggested this area to be the location of a 
water source due to a low electric resistivity 
of the soil. However, the area covered by 
the geoelectric profile is characterized by 
an accumulation of stone debris. After its 
removal, the hypothesis of a water source 
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was rejected. The area was partly disturbed 
by animal dens. 27 A building with small room 
units was uncovered. Each room measures 
approximately 1.5 x 2.5 m (as far as 
excavated; PI. 0.19d). The 0.3-0.35 m thick 
walls are built mainly by medium sized sand 
stone blocks. Each room has an entrance to 
the South. The entrances have door thickened 
jambs (with T-shaped ground plan). Due to 
the limited scraping, no datable material has 
been found so far. 

Conclusion: Canal system 

Research on the canal system in Area H 
provided new information about the intramural 
spatial use of Tayma. Water management is a 
crucial issue as it is the main source for life 
in the oasis surrounded by the desert. On the 
basis of the canal system ancient daily life 
and oasis economy can be approximated. 
For example, date palms produce wood for 
construction; dates for nutrition and shadow 
for other useful plants of oasis horticulture 
(cf. Schiettecatte 2013; Weigel in press). 

Square H4 — The large enclosure 

The upper deposits covering Square H4 are 
successive layers of debris alternating with 
thin accumulations of sand. They have a 
similar composition of decayed and broken 
up debris and collapse marked by clayey soil 
and small sandstone chips. The pottery of 
these layers is mixed. It contains Qurayyah 


27 Wild dogs and uromastycinae have been frequently 
observed during the excavations in Area H. 
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Painted Ware (QPW; see Plate 3.20) and 
reddish-coloured fragments of cylindrical 
beakers known from Area O (11 th —9 th century 
BC). Beneath layer SU 5835 which was 
situated between walls SU 4618 and SU 4619, 
a layer of collapse (SU 5843) was uncovered 
in the northern part as well as a reddish layer 
of burnt clay, ashes and charcoal (SU 5844) 
in the southern part (Plate 3.19e). A sampled 
date core (TA10028) resulted in an Early Iron 
Age 14 C-dating (1050-895 calBC) identical 
to the chronological range of Areas O and A. 28 
Since the burning indicates anthropogenic 
activities after the great enclosure fell out 
of use, this date gives a terminus ante quem 
for construction (and use), i.e. the Early Iron 
Age, if not slightly earlier. A painted pottery 
sherd (TA 10048) from wall SU 5847 most 
probably belongs to QPW, thus providing a 
terminus post quem (the Late Bronze Age) for 
its construction. Furthermore, the occurrence 
of Sana’iye pottery in SU 5845 (15% of the 
assemblage), directly below SU 5844, would 
not contradict the assumption that the debris 
accumulated already towards the end of the 
9 th century BC with the burnt layer (and 
its 11 th to 9 th century BC 14 C date) being a 
rather contemporary activity. Therefore, the 
current evidence gives a maximum range for 
construction and use of the northern room 
of complex H-bl from the introduction of 
QPW (from the 14 th century BC onwards) 

28 Sample TA 10028 (UGAMS 13430), charred date 
stone, identified by R. Neef, Scientific division 
at the Head Office of DAI, was analysed by the 
Center of Applied Isotope Studies, University 
of Georgia, Athens (GA). Radiocarbon date: 
2810± 30 BP; calibrated date: 1050-895 BC (2o, 
probability 95.4%, calibrated with OxCal v 4.2.4). 


until the 9 th century BC, the earliest attested 
occurrence of Sana’yie pottery (cf. Hausleiter 
2014, 403). 

Within SU 5844 altogether 17 beads made of 
different materials such as shell, camelian, 
faience, mother of pearl, ostrich egg and 
stone have been found. 

The burnt layer lay directly above a room 
which is limited by wall SU 5847. This 
wall borders the room to the north between 
the north-south running walls SU 4618 and 
4619. The uppermost filling layer of the 
room is a layer of debris with clayey material 
and larger stones SU 5845. Again, the debris 
contained a mixed pottery assemblage of 
QPW and Early Iron Age reddish-coloured 
beakers. Furthermore, human bones have 
been identified in the material. After first 
anthropological observations (by E. Petiti) 
they could belong to one individual. The 
skeleton is not complete and the bones have 
been found mixed up between the stones 
and mud material. The debris did not reveal 
any structure, which may represent a grave. 
It seems probable, that these remains derive 
from a destroyed or looted grave somewhere 
in or near to the southern parts of Compound 
A mixed with settlement deposits. 

Beneath collapse SU 5845 the room was 
completely filled with loose sand (SU 5846). 
The sand was divided by a rain layer (SU 6244) 
lying on a more compact sand accumulation 
(SU 6245). The rain layer is interpreted as 
walking horizon of the building at 830.19 m 


a.s.l. No pottery or artefacts have been found 
in these layers. By removing these sand 
accumulations, older constructional units 
(SU 6239, SU 6240, and SU 6241) of walls 
SU 4618, SU 4619, and SU 5847 have been 
uncovered. Their abutting and narrowing 
bases (see Plate 3.19f) suggest that they are 
foundations cut into the compacted sand 
material SU 6245. These foundations were 
built on top of a layer of very hard compacted 
silty clay (SU 6238) at 829.14 m). To the 
East wall SU 6248 has been attached to wall 
SU 4619 continuing its course. Towards the 
entrance to the South a smaller wall segment 
(SU 6242) was attached to existing wall SU 
4618. This last addition was constructed on 
sand which had already accumulated and 
filled some portions of the room. A 2.5 x 
2 m sounding in the north-western comer 
of Square H4 was aimed at correlating the 
stratigraphic sequences outside and inside the 
room. The result was similar to the sequence 
inside the room described above. 

Purpose and function of this enclosure are 
still not clear. It could be connected to the 
canal system, if there was a water source in 
the middle of it (Weigel in press). Currently, 
massive sand accumulations within the 
enclosure make deep soundings logistically 
impossible, unless special equipment, such 
as machines are used. In any case it seems 
that the enclosure could have had a protective 
function, probably against natural factors like 
sand, rather than restricting access. 
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Dating 

The results from the northern room of H-bl 
(Square H4) have shown that its construction 
falls in the period between the 14 th and 9 th 
centuries BC. Evidence of repair on H-bl 
suggests a rather long life-span and use. 
The absence of datable material from the 
canals as well as a missing stratigraphic link 
between canals and enclosure preclude a clear 
correlation between these two complexes. 
If the hypothesis of a water source within 
H-bl is correct, the canal system should be 
assigned to the same period as H-bl. 

5.2 Pottery from Area H / Square 
H4 

By Francelin Tourtet 

In SU 5844, a burnt layer of clay, 36 pottery 
fragments have been found, 29 of them 
belonging to 23 diagnostic units and the 
remaining seven being body sherds. In SU 
5845, a collapse sealed by SU 5844, 123 
pottery fragments have been found, 93 of 
them belonging to 67 diagnostic units and 30 
being body sherds. 

Macrofabrics 

The distribution of Macrofabrics (Maritan 
et al. in press) is similar in both SUs, 
with a dominance of the coarse mineral 
Macrofabric 3 (SU 5844: 44%; SU 5845; 
62%). Fine white kaolinite Macrofabric 2 
represents respectively 31% and 24 % of all 
fragments. Red, fine mineral Macro fabric 1, 
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characteristic of the Early Iron Age, counts 
only for respectively 22% and 13% of the 
total. The few attestations of coarse quartz 
tempered Macro fabric 5 (respectively 2% and 
3%) may be considered as a finer variation 
of the Macrofabric 1, as already observed 
among the Early Iron Age pottery from Area 
O (Tourtet in press f). While Macrofabric 
2 is characteristic for “Sana’iye” Painted 
Ware (Eichmann et al. 2006, 100 [Group 3]; 
Maritan et al. in press), in the case of Square 
H4, it is mainly related to Late Bronze Age 
Qurayyah Painted Ware (QPW) suggesting 
that the chronological range of Macrofabric 2 
as well as an eventual technological relation 
between these two pottery groups has to be 
revised. 

Wares 

Three different wares are attested in 
significant quantities: Late Bronze Age (14 th - 
11 th century BC) Qurayyah Painted Ware is 
the main group (SU 5844: 33%; SU 5845: 
34%); Early Iron Age ware (11 th —9 th century 
B.C.), both plain and painted (Maritan et 
al. in press; Tourtet in press f; Hausleiter 
2010, 231; 240-1; Hausleiter 2011, 111-3; 
Hausleiter 2014, 414), account for 33% (SU 
5844) and 10% (SU 5845) respectively. Even 
less balanced is the distribution of “Sana’iye” 
Painted Ware (probably of Middle Iron Age 
date, i.e. 9 th - 5 th century B.C.; Eichmann 
2008, 62-3, note 14; Lora et al. 2010, 239- 
40; see also Maritan et al. in press) which is 
absent from SU 5844 but represents 15% of 
SU 5845. 
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Red Burnished Ware (RBW) belonging 
probably to the Late Bronze Age (Tourtet in 
press b; Maritan et al. in press; Tourtet in press 
f; and Hausleiter 2014, 403-6) occurs at low 
frequency with 4% 29 in SU 5844 (1 sherd) 
and less than 1% in the whole assemblage; a 
plain ware of the 1 st half of the 1 st mille nn ium 
BC, known yet from Squares Q3, is absent 
from SU 5844 but represents 4% of SU 5845. 

Sherds which cannot be attributed to any 
specific ware represent 4% of SU 5844 and 
3% of SU 5845, while 25% of the diagnostic 
units from SU 5844 and 34% from SU 
5845 are too poorly preserved to enable 
any identification of the ware to which they 
belong . 

Both SUs have a very similar pottery record. 
The prominent presence of QPW and Early 
Iron Age coincides with an Early Iron Age 
14 C date obtained from SU 5844 considered 
to be the period of construction and use of 
the architectonic structures (see above). The 
occurrence of Sana’iye Painted Ware within 
collapse SU 5845 suggests a dating of this 
collapse in the early 9 th century BC, within 
the lower range of the 14 C date obtained from 
the layer SU 5844 sealing the collapse (see 
above). 


29 Henceforth, all values given in % are 
solely based on diagnostic units (a diagnostic 
unit can gather several joining fragments, 
both diagnostic and non-diagnostic ones). 


Red Burnished Ware (RBW) 

This ware (Maritan et al. in press; Tourtet 
in press e; Hausleiter 2014, 403-6) is 
represented by a single base sherd (Plate 
3.20a: f3), too poorly preserved to enable the 
identification of the original vessel shape. 

Qurayyah Painted Ware (QPW) 

QPW (Parr et al. 1970, 23-40; Hausleiter 
2014,406-8; Singer-Avitz 2014; Intilia2016) 
is the main ware identified in both SU (see 
above). It includes mainly bowls of different 
sizes but also fragments of bottles and bases 
of unspecified vessel shapes (Plate 3.20a: c). 
A completely preserved small bowl (Plate 
3.20b: a) has a vertical wall and a rim slightly 
thickened on its outer side. The horizontal 
large red band framed by two thinner brown 
ones and the vertical parallel brown lines on 
the upper part of the inner side, as well as the 
brown meanders on the outer side are both 
characteristic of the QPW, with parallels at 
Gezer (Brandi 1984, 171 fig. 1), Qurayyah 
(Parr et al. 1970, fig. 15.6; Ingraham et al. 
1981, pi. 78.14) and Timna Site 200/Hathor 
temple (Rothenberg 1988, fig. 4.12). Larger 
bowls are generally carinated and have a 
simple, rounded or flat rim (Plate 3.20b: 
f-h). Painted in QPW style, the shape of TA 
10016.13 (Plate 3.20b: g) is not specific of 
QPW and is attested among the assemblage 
of RBW in Square W41 (Tourtet in press e, 
Plate 3. 4a:m). Painted, alternating brown/ 
red/brown lines, are again typical of QPW 
(Plate 3.20a: cl; 3; 4: 7; 11), as are groups 
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of vertical strokes between the rim and the 
latter bi-chrome motif (Plate 3.20b: g; Plate 
3.20a: cl; 3; 4). Similar decorations are well 
known from Tayma (Square Q3 30 ; Areas E 
and F; the cemeteries at Sana’iye: al-Onazy 
2006/07, cat. nos. 12; 26; 37; 45; 75) as well 
as from most of the sites were QPW has been 
found. The bi-chrome rosette decorating the 
base of at least four diagnostic units (Plate 
3.20b: p) is well attested at Tayma among the 
pottery from Square Q3. Bases decorated in 
a similar way have also been found by the 
Saudi excavations at Sana’iye (al-Onazy 
2006/07, cat. no. 73) as well as in Qurayyah. 31 

Rows of black/brown dots between red 
horizontal lines on a bottle neck (Plate 3.20b: 
j), a beaker base (Plate 3.20b: m), and on a 
pot rim (Plate 3.20b: i) also belong to QPW 
as attested in Kadesh Bamea (Bemick- 
Greenberg 2007, pi. 11.7.9), Qurayyah (Parr 
et al. 1970, fig. 15.1), Tell el-Far’ah South 
(Macdonald et al. 1932, pi. 63.42.52-54), 
Tell el-Kheleifeh (Glueck 1967, fig. 4.3), and 
Timna Site 200 / Hathor temple (Rothenberg 
1988, fig. 6.18). 

The circled dot motif on the lower part of the 
wall of TA 10016.3 (Plate 3.20b: n) as well 
as the brownish meanders on TA 8891.6 (PI. 
0.20b: r) find their closest parallels at Tayma 
among the pottery found in Square Q3, 
although they are generally rare. They also 

30 As mentioned above a report on Square Q3 will be 
published in a subsequent volume of ATLAL. 

31 The pertaining sherds were collected in the frame 
of a Saudi-German survey at Qurayyah in 2008 (A. 
Hausleiter and A. Intilia, personal communication). 
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occur among published QPW assemblages 
from Northwest Arabia, such as at Site 
200-36 (Ingraham et al. 1981, pi. 81.17), 
Qurayyah (Parr et al. 1970, fig. 15.2,6; pi. 42; 
Ingraham et al. 1981, pi. 78.9, 21; pi. 79.23), 
and from the Southern Levant, i.e. the Hathor 
temple of Timna (Site 200; Rothenberg 1988, 
fig. 4.12-13; fig. 5.1). 

Early Iron Age 

In both SUs, next to QPW, pottery of the Early 
Iron Age occurs - similar to that known from 
Areas A (Hausleiter in: Eichmann et al. 2006, 
103-7) and O (Maritan et al. in press; Tourtet 
in press c; see above; Hausleiter 2010, 231; 
240-1; Hausleiter 2011, 111-3; Hausleiter 
2014, 414 with illustrations on pp. 415-8). 
Next to the characteristic beaker fragments 
(Plate 3.20b: b-c; k-1; Plate 3.20a: dl; f5-9), 
fragments of several bowls have been found. 
Like in Area O (see Tourtet in press f), both 
plain (Plate 3.20a: d2; fl; 4; 10) and painted 
specimens, decorated with the characteristic 
bi-chrome bird and “Maltese” cross (Plate 
3.20a; d3-4), are attested. 

Anthropomorphic figures (Plate 3.20b: q) 
rarely occur at Tayma. Although attested 
on QPW (Fritz 1994, Fig. 12.13; PL 7d; 
Hauptmann 2007, 132 fig. 5.47; Parr et al. 
1970, fig. 16.10; Rothenberg 1988, fig. 7.2; 
Tebes 2014, esp. 164-166; Intilia 2016, 185, 
fig. 10), they are depicted in a different way. 
Further sherds with similar representations 
(TA 5616.1 and TA 5625.1 from SU 4101, 
unpublished) have been found close to the 
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modem surface of Area O, suggesting that all 
these sherds belong to the tradition of painted 
pottery at Tayma during the Early Iron Age. 

Sana’iye Painted Ware 

Sana’iye Painted Ware named after the burial 
ground at Tayma where it was first discovered 
(Hashim 2007, 139-9; Hausleiter 2010, 242- 
7; Hausleiter 2014, 414-8; Maritan et al. in 
press), also attested at the cemeteries of Tal’a 
(Beuger in: Eichmann et al. 2010, 136) and 
Rujum Sa’sa’ (al-Taima’i 2006, 156, nos. 
3-4), is the third painted group attested (Plate 
3.20b: d; Plate 3.20a: e), and occurs only in 
SU 5845. Its most usual pattern is a rather 
thin brownish crisscross band, running either 
horizontally below the rim (Plate 3.20b: d; 
Plate 3.20a: e2; 5) or vertically from the rim 
to the top (Plate 3.20b: d). The covering of 
the whole decorated surface as well as the 
organization of the decoration in successive 
registers (Plate 3.20a: el) is probably the 
most striking characteristic of this ware. 

Here again, almost all sherds belong to open 
vessels of different sizes. A large open conical 
vessel with straight wall (Plate 3.20a: el) is 
similar to the so-called “Tayma-bowl” (Abu 
Duruk 1989, pi. 10 A; Hausleiter 2010, 242- 
243); also medium-sized open vessels with 
vertical or slightly inclined straight walls 
and flat base occur (Plate 3.20a: e3-4; 6), as 
well as a flat bowl with simple, everted rim, 
decorated on both surfaces with geometric 
monochrome (brownish) patterns (TA 
10016.39; Plate 3.20b: d = Plate 3.20a: e5). 


Short-necked jar (Plate 3.20a: e2) represents 
one of the few closed vessels of Sana’iye 
Ware. 

Unspecified ware 

Archaeologically complete bowl TA 
10016.1 (Plate 3.20a: a-b) is exceptional 
both for its shape, which differs from QPW 
(no carination) as well as from Early Iron 
Age bowls (no scraped base, no concave 
wall and slightly thickened rim), and for 
its painted decoration, which does not have 
any parallels at Tayma, differing from QPW 
(see, however, Hausleiter 2014, 406-407), 
Early Iron Age Painted and Sana’iye Painted 
Wares. Considering its fabric (Macrofabric 
3), the bowl seems closer to the QPW than to 
the Tayma Early Iron Age ware. 

Although some Early Iron Age bowls show 
concentric elements organized around the 
center of the base (“Maltese cross” inscribed 
within a circle, eventually itself inscribed 
within three concentric, bi-chrome lines; 
Tourtet in press c, Plate 3.6b:a-b; id. in 
press f, Plate 3.10a-c; Plate 3.11a:e-f; Plate 
3.11b:a; Plate 3.12a:d; i), the base is never 
completely painted and organized in such a 
way at the same time. The organization of 
the decoration on the inner wall is as well 
unusual, as it neither presents the horizontal 
brown/red/brown lines characteristic of QPW 
nor the alternating bi-chrome crisscross 
panels with birds in a metope, characteristic 
for the Early Iron Age painted pottery. The 
motives are here organized according to 
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a rotational symmetry, a principle never 
encountered up to now at Tayma or among the 
published QPW. According to R. Eichmann, 
the motif depicted on the inner wall should 
be interpreted as a 6-stringed lyre as known 
from Egypt. 

6. Area M / Square M2 

By Sebastiano Lora 

In autumn 2011 SCTA started the construction 
of a Visitor Center for the archaeological site 
of Qraya south of its current main entrance 
and outside the protected archaeological area. 
During the mechanically-aided excavation of 
an 18mx 10m large foundation pit remains 
of an ancient grave were partially exposed 
and damaged at the southern section of the 
pit. This discovery led to the modification 
of the pit, leaving space for the excavation 
of the grave. An area of approx. 10 m 2 was 
defined and attributed to Area M, the area 
east of Area E, where a sounding had been 
excavated in 2006-7. Salvage excavation 
in Square M2 uncovered two undisturbed, 
single-burial graves (M-gl and M-g2; Plate 
3.21a-b). Both belong to the same period, 
presumably Late Antiquity (see below), and 
they share similar characteristics. 

Grave M-gl 

This grave (preserved length 1.9 m, width 0.9 
m, and height 1.2 m) is a SE-NW oriented 
structure made of two dry-walls (made 
of various, apparently re-used elements: 
finely dressed ashlars and roughly squared 
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stones) on the long sides (PI. 0.21b). The 
northern wall (SU 7009) is made of four, the 
southern one (SU 7029) of three courses. The 
northwestern end of the grave was damaged 
by the excavation of the foundation pit of 
the Visitor Center; the southeastern end is 
closed by a roughly constructed transect (SU 
7041) separating this grave from subsequent 
Grave M-g2. The cover was made of re¬ 
used flagstones (at least two of which are 
thresholds with pivot holes), placed with 
the dressed face downwards. In the grave 
a single individual (SU 7033) was buried 
(possibly a female) lying on the back with the 
right arm bent and the left one outstretched 
along the body over a bed of silty clay. The 
body was covered with sand. The bone tissue 
is extremely poorly preserved. Four iron 
objects were found with the body, one about 
20 cm southeast of the skull, the others three 
near the right arm. The poor preservation and 
the high corrosion of the finds do not permit 
identification. 

Grave M-g2 

The second grave (preserved length 2.4 m, 
width 1 m, and height 0.75 m) is similar in 
construction to M-gl and shares its SE-NW 
orientation. Two dry-walls made of re-used 
material define the long sides of the grave; the 
northern wall (SU 7036) is made of at least 
three courses, the southern one (SU 7038) of 
two courses, using large sized stones (Plate 
3.21b). As stated above, at the north-western 
end the grave is closed by the transect SU 
7041; the opposite south-eastern side has no 


wall; the grave’s end being the limit of the 
grave-pit. The buried individual (SU 7039, a 
juvenile since the bones are not completely 
formed) lays on the back, with the right arm 
outstretched along the body and the left bent 
(contrary to the individual of M-gl). As in 
M-gl, the body was deposited on a layer of 
silty clay and covered with sand. The bone 
tissue of the remains was extremely poorly 
preserved. Five iron objects were found 
with the body, one at about 20 cm from the 
head, three near the thorax and one near the 
right knee. The poor preservation and the 
high corrosion of the finds do not permit 
identification. 

Dating and possible extension of the 
pertaining cemetery 

At the present excavation stage, the dating 
of the two structures is uncertain. The high 
contamination of the area with modem 
hydrocarbons makes the possibilities to 
obtain a reliable 14 C date from collected 
samples scarce. A preliminary overview 
over the retrieved pottery collections from 
the deposits suggests a tentative dating to 
the Late Antiquity for the comparison with 
similar assemblages in Areas E and F, but the 
hypothesis remains to be confirmed. 

7. Inscriptions 

By Said F. al-Said 

From the inscriptions found in the 2011 
season at Tayma, five items will be shortly 
presented: 


TA 10015 (Plate 3.22a) 

Material: Sandstone 

Dimensions: 90.2 x 37.7 x 14.8 cm 
Location: Compound E, hydrological test 
trench 

Inscription: Taymanitic, incomplete 

genealogy 

Text la: Im zyd bn klb 

Translation: (This inscription is) for Zaid bin 
Kalb 

Text lb: Iklb 

Translation: (This inscription is) for Kalb 

TA 10086 (Plate 3.22b) 

Material: Sandstone 

Dimensions: 54.3 x 29.4 x 9.6 cm 
Location: Area E, Square E6/E7, SU1203 
Inscription: Aramaic 
Text: 

1 t x (m) slm ’ ‘lh ’ 

2 . dm t... 

3 zy nw t h‘ 

Interpretation: Due to the state of 
preservation of the text (numerous letters 
are not preserved) it is difficult to offer a 
translation. The mention of slm in the first 
line of the inscription suggests that the text is 
a dedicatory inscription to him. 

TA 9913 (Plate 3.22c) 

Material: Sandstone 

Dimensions: 62 x 36 x 23 cm 

Location: Area E, Building E-bl, re-used in 

wall SU 396 
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Inscription: Taymanitic 
Text: 

/ {s ’} Imm 

Translation: 

(This) belongs to Sa’d (son of) Lammam 

TA10578 (Plate 3.23a) 

Material: Sandstone 

Dimensions: 70 x 39 x 22 cm 
Location: Area E, Square E27, SU 5704 
Inscription: Aramaic 
Commentary: 

The letters are damaged. The signs br 
(son) in the middle of the text suggest the 
sequence of a personal name followed by 
the name of the father. 

TA 10664 (Plate 3.23b) 

Material: Sandstone 

Location: Area O, Grave 0-g21, SU 6632 
(re-used as grave cover) 

Inscription: Aramaic 
Text: 

1 Nfs ... 

2 br ‘lyn 

3 byrh nysn snt 

4 ... 

Interpretation: 

1 Funerary stele of (personal name) 

2 Son of‘Alyan 

3 (Deceased) in the month nisan of the year 
4... 
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Salvage Excavations of Two Tells in Hai Naseem, Tayma 

1432 AH / 2011 AD 


Khalid Eskoubi, Saeed al-Utaibi, Abdulaziz al-Hanou, Mohammad al-Halawi, 
Yaha al-Hazazi, Mohammad al-Sawali. 


Introduction: 

According to the permission granted by the 
President of Saudi Commission for Tourism 
and National Heritage, and on the directive 
of Assistant Vice President of Antiquities and 
Museums, with reference to the request of 
Director of Antiquities Office in Tayma to 
salvage the two archaeological sites located 
in the residential area of the town of Tayma, 
a team was deputed by the Antiquities and 
Museum sector of SCTH to conduct salvage 
.excavations at the two sites 

The scientific team started the work on 
17/7/1432 to achieve the following targets: 

1. To know the composition of the two Tel 
and its archaeological contents. 

2. Documentation of archaeological 
components, photograph, drawings and 
clear the surface. 

3. Preserve and select artifacts for restoration. 

4. To collect artifacts, study, analyze and 
select prominent objects to display in the 
museum. 

5. To study archaeological loci and analyze 
artifacts for comparative study and date 
the site. 

To achieve above targets following method 
adopted: 

1. Comprehensive survey of the two sites 
before beginning the excavations, 
documented prominent features and 


collected artifacts on the surface. 

2. Laid grid line and divided it into squares. 

3. Started excavations, collected artifacts 
and documented all phases of excavations. 

History of Tayma and its 
archaeological importance: 

Tayma is located in the southeast of Tabuk at 
a distance of 264 km. It is one of the most 
important district rich in archaeological sites, 
historic monuments and physical surrounding. 

It’s geographical location has always been 
important since the old times it was the center 
of ancient cultures and civilization. It was the 
focal points of ancient trade routes connecting 
south of the Arabian Peninsula with Syria, 
.Egypt, Persia and Anatolia 

The land of Tayma witnessed several 
civilization from Neolithic (10,000 years B.C 
to the end of 4000 B.C). The town of Tayma 
appeared on the political face during the 
period of Assyrians. The cuneiform 
inscriptions revealed that the Assyrian king 
(705-722 BC) put taxes on the people of 
Tayma that continued for long controlling the 
trade centers in the north of the Arabian 
Peninsula. 

During the reign of Babylonian the name of 
Tayma mentioned in many cuneiform 
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inscriptions with reference to the Babylonian 
King Nabonadis (539-555 BC). He ruled 
Tayma for over 10 years. 

Dr. Khalid Eskoubi conducted archaeological 
survey of south west of Tayma and recorded 
four Thamudic inscriptions mentioning the 
name of Babylonian King Nabonadis. 

Tayma also witnessed the rule of Lihyanite, 
Aramaic, Nabataeans, early Islamic, middle 
and late Saudi Dynasties. Archaeological 
remains of these periods are scattered all over 
Tayma including Tel, inscriptions, pottery 
shreds, objects and burials. Most important 
of these remains is the wall of Tayma, a 
fortification wall considered as the largest 
ffortifi9cation of any town in the Arabian 
Peninsula, It is 15 km long. In addition to 
several forts and paloaces such as Qasr al- 
Hamra, Qasr al-Radam. Al-Ablaq fort, 
burains and Rajom Saasa. The site of al- 
Bajaidi dated to middle Islamic period, Hadaj 
well and several ancient inscriptions and rock 
art carved on the surrounding hills and 
mountains. 

The two Tel located in the Al-Nasim plan of 
development in Tayma near the archaeological 
site excavated previously by the Saudi- 
German team and due to its location in the 
industrial zone of Tayma, the SCTH decided 
to carry a salvage excavation of the two Tel 
which are in danger of destruction . 
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Description of first Tel before 
excavation: (Plate 4.1) 

A Tel is located in the north of main rod from 
Tabuk o al-Madinah al Munawarra crossing 
the town of Tayma to about 300 meters. The 
selected area for excavation is rectangular 
measuring 15m x 10 m and 90 cm high. The 
Tel is located in the middle of a branched 
road where foundation walls, pottery shreds 
and a sand stone with Thamudic inscription 
found on the surface of the site. Thamudic 
inscription says (Tab bin Sadn) date back to 
middle of 7 th century BC). 

Excavation work at First Tel: 

Excavations on first Tel started by removing 
surface debris and gradually digging up to 10 
cm deep in all around the Tel until reached to 
the virgin soil at 180 cm deep. Important 
outcome of the excavation was as under: 

1. It was a human burial site consisting of 26 
tombs arranged in circular form while the 
middle part was empty surrounded by 
large stones. 

a. The graves were dug in the ground 
consisting of stone walls and covered 
by a large stone cap. (Plate 4.Id) 

b. Graves dug in the earth without stone 
walls and covered by a large stone cap. 

c. Graves made in the form of a room 
over the ground by stone layers, with 
30 cm deep foundations under the 
ground, and capped by wide stone 
sheets. Some had narrow opening 50 
cm wide and 60 cm high, in the north 
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or east of the room. The upper part was 
closed by large stone cap and small 
openings filled with ashes and pebbles 
mixed with mud. (Plate 4.1e) 

d. The graves build over the ground 
consisted of two floors and is a unique 

Example of constructing tombs. 

2. There were two phases of using the tombs, 
one over the ground had burial deep in the 
ground; in the second phase, burial was 
directly above the first. However, the 
artifacts located suggest the two burials 
are from the same cultural period. 

3. Graves of children measured lm x 4m and 
60 cm deep and those of adults were 
180cm x 140 cm and 110 cm deep. 
Children graves were located behind the 
adults in the circle. 

4. In some graves, bones were broken, 
perished and scattered. We collected such 
bones and buried them in one grave within 
the excavated area. Several artifacts are 
located wit in the graves and some 
scattered around the burials. We did not 
find complete body as the graves were 
opened and stolen it was not possible to 
know the direction of the bodies and 
religious rites. Some graves were reused 
and some were used collectively, in one of 
the graves, 8 skulls are located. 


Method of building graves: 

(Plate 4.1d,e) 

Walls of the graves, dug in the ground or 
above the surface were built directly by 
stones, irregular and rough different in size 
and shape placed in two rows of 40 cm width 
and plastered with mud. The walls erected in 
square or rectangular shape and some were 
oval shaped. Graves capped by large stone 
slabs, measuring between 50-70 cm long and 
width of the same size. Stone Capstones are 
lying around the burials as the tomes stolen 
long ago. 

Archaeological artifacts: 

A large variety of artifacts located in the 
burials such as: 

1. Pottery Objects: (Plate 4.2) 

Several pottery shreds, some complete 
pottery objects consisting of pots, Jars, bowls, 
plates, incense burners, cups and other 
oObjects are collected and documented 
properly. Most of the objects are local made, 
some painted with floral and geometric 
patterns. A shred with a bird figure and 
another with a palm tree painted inside bowl 
are among the prominent objects. 

2. Other Objects: 

Coper beads found in one of the woman 
graves. These are probably part of a necklace. 
In addition to a metal ring and see shells and 
decoration objects for woman. 

Possible dating for the site: 

Comparative study of the general plan of the 
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tombs, architectural elements, style of 
construction and study of pottery shreds and 
objects from the industrial site of burials at 
Tayma, where excavations carried out in 
1408 by the Deputy Ministry of Antiquities 
and Museums (Atlal 12 :1410) suggested that 
the site could be attributed to 1 st century BC 

This site is contemporary to Tayma Industrial 
Zone in collective burials for adults associated 
with children graves outside and almost all 
objects found in these graves are identical to 
those located in the burials of Industrial Zone, 
thus representing same cultural period. 

Large quantities of a variety of objects 
located in these burials are of prime 
importance reflected the economy, cultural 
entities and religious faith of the ancient 
people of Tayma. It is the cultural treasure of 
our country that must be further studied, 
analyze and properly dated. 

Tel 2. (Plate 4.6a) 

Description of Tel before 
excavations: 

This Tel is located north of the previous 
mound to about 300 meters. It is a square 
shaped Tel measuring 20m x 20m and about 
2 meter high. The southern part extended to 
the residence of local people and part of it 
extended to northern street, several pottery 
shreds are scattered on the surface. 

Excavations work: 

Excavation started in Tel 2 after removing 
the upper debris and dividing it into four 


squares (a, b, c, d). Each square consisting of 
12 x 10 m area. Square “a” and “d” in the 
northern area, and square “a” and “c” covered 
the southern area of the mound. Small and 
large rocks and bushes removed from the 
surface. Horizontal excavations began in all 
the squares until reached to the virgin soil. 

A circular form built with stones located 
in the southern part of the Tel, its eastern 
half located in square “b” western half in 
square “d”. Remains of a wall appeared at 
a depth of 30 cm. The wall built with 
stones, some joined with mud and others 
were placed one over the other. Diameter 
of the wall was 1 m and thickness 90 cm. 
Some parts of wall around the circle are 
not clear due to natural causes in long 
time. Circular wall oriented from north to 
south. Circle broken in the middle and 
some parts of the wall are not clear 
however, the circular form in the west 
divided into two parts. (Plate 4.7a) 

Appeared in square (1) outside the circle 
in the north two stones erected site by 
side. One of it (80 cm) and other (60 cm) 
inserted deep in the soil. (Plate 4.6b) 

1- In northern part of square “a”, pile of 
ashes and a fern found in the southwestern 
part of square “d”. Several pottery shreds 
and ashes in the fern and bones found in 
this area. 


Artifacts: 

A - Pottery objects included shreds, bowls 
and pots some broken some complete, jar, 
cooking pots and incense burners decorated 
with color geometric and floral designs. 
Straight and meandering lines, dots, and 
deeply engraved motifs on the body of the 
objects are the prominent features. 

B - Decoration objects, rings, shells with 
holes, beds of marble and other objects used 
by women found in large number. 

C - Small grinding pots made of stones. 
(Plate 4.3b) 

D - A Bronze Arrowhead (Plate 4.8b). 

Results: 

We know that stone circles are scattered in 
the Kingdom of Saudi Arabia and many 
countries of the world. These were used as 
residential areas or graves and some for 
religious rites. In Tayma area such circles are 
located at Saa’sa where excavation resulted 
that there were graves inside it. Inside some 
built graves are located. Studies suggested 
that such circular structures were used for 
long and date back to 3rd mille nn ium BC to 
the middle of 1st millennium BC. 

Stone circle located in Tel 2 does not contain 
enough evidence to know its proper use not 
we could find any artifacts to determine its 
use or date it. Pottery shreds found in the 
graves suggested that these are similar to 
those located at Rajoom Saa’sa. The floral 
and geometric patterns and pottery 


components suggested that the site could be 
attributed to the end of 2nd millennium BC to 
three quarter of first millennium BC. 




Excavation Report of Najran 8 th Season 14134 AH 


Awad al-Zahrani, Saad al-Mashari, Muhammad al-Hamoud, 

Abdulaziz al-Yahya, Khalid al-Zahrani, Fahd al-Jabrin, Jaryed al-Jaryed, Ahmed Majli. 


Field Work: 

The excavation team started the work of 8 th 
season on 3/6/1434 AH for twenty five days. 
Fieldwork concentrated on two focal points; 
first point was to continue excavations 
according to the plan initiated in the 3 rd season 
1417 AH when the site first discovered. While 
the second point was to protect, preserve and 
develop the site for tourism and facilitate the 
visit inside the fort of al-Ukhdoud (Plate 5.1). 

First Point - Archaeological 
Excavations: 

The team continued excavations at the point 
left in the last season on the main passage 
to the fort extended from west to east in the 
squares (92hb, 92nb, 92 mb) following the 
grid plan of the fort. Each square measured 
10m xlOm continuation of the main passage 
towards east. 

1. Chronology of Layers in 
Squares: 

The work started by removing the surface 
debris consisted of sand mixed with mud 
and gypsum up to the depth of 40 cm in the 
western side and 80 cm in the eastern area. 
Second layer at the depth of 90 cm in the 
western area consisted of gypsum and bones, 
at 100 cm deep debris of mud in southeastern 
part. Under this layer at a depth of 100 cm 
in the southern area mud mixed with bones 
and gypsum. At a depth of 150 cm in the 
western area located gypsum, bones and mud 


mixture. Further two meters deep ashes and 
bones found in the western area. Mud and 
ashes located up to 170 cm deep area in the 
east (Plate 5.3a). 

2. Architectural Elements: 

Architectural elements appeared at a depth 
of 100cm from the surface. It is a wall build 
with one course only extended from west 
to east at about 10 meters long, 87 cm wide 
and 50 cm high. It joined with another wall 
in the south beneath the debris consisted of 
two courses built with granite rocks like the 
stones in northern wall. The wall is 140 cm 
long, 85 cm wide and 50 cm high. These 
two walls represented northwestern comer 
of architectural unit joined with northeastern 
comer composed of one course. The wall 
extended towards west is 630 cm long, 80 cm 
wide and 30 cm high and the eastern wall is 
not completely visible as it penetrates inside 
the debris in the south. 

The architectural elements appeared in 
front of above units consisted of two bases 
or platforms that could be the bases for the 
statues attached with northern wall. Each 276 
cm apart from the other. These are closely 
attached with creamy colored sandstone 
bases. It apparently seems to be a place of 
worship at al-Ukhdoud. Each base is like a 
platform or raised area 50 cm high from the 
ground surface, composed of two courses 
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190 cm long and 116 cm wide. A Musnad al 
Janubi inscription carved on the front face 
of the raised platform. Besides is another 
platform composed of one course 25 cm high 
from the floor, 129 cm long and 94cm wide. 
These two raised areas facing each other 
contain carved bases for the statues located in 
the 6 th season (1402AH) and is located on the 
main street. The prominent features are the 
huge structures built with huge stones that 
suggested that it was a sacred or religious place 
or may be a temple or a social gathering center. 

Artifacts: 

In the light of the work carried out on the 
main street so the artifacts are similar to those 
located in the previous seasons. No complete 
or prominent artifacts could be located, even 
the inscription is not complete as the stone 
was broken. 

Important artifacts located during this season 
are: 

Pottery: 

1. A variety of pottery shreds of medium 
size objects are located with circular bases 
projected outside, large mouth or rims 
, made of light brown paste mixed with 
small stones, some decorated with zigzag 
and curved lines on the outside body , 
good burning and made with wheel (Plate 
5.1 - 5.3). 

2. Decorated and medium sized pottery 
objects (Plate 5.6b, 5.7a) 

3. Part of pottery decoration object (Plate 
5.3b) 
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4. Part of a incense burner (Plate 5.7b and 
5.7c). 

Stone objects: 

1. Part of a stone grinder made of sand stone 

2. Three hand grinders 

3. Part of a small marble bowl (Plate 5.7b, 
5.7c) 

4. Parts of a marble object (24 pieces). 

5. Parts of a sand stone ledge with geometric 
patterns consisting of squares and 
rectangular shaped parts (Plate 5.3b). 

6. A large basin, new object, carved in sand 
stone. Diameter 60 cm, 50 cm high and 8 
cm wide. Parts of the mouth and body are 
missing (Plate 5.3b). 

Metal objects: 

A curved bronze handle, bronze nails in 
addition oxidized unclear objects (Plate 
5.3b). 

Glass: 

Four pieces of glass of green color are found 
(Plate 5.8a). 

Beads: 

White color ivory beads with holes in the 
middle and half centimeter diameter (Plate 
5.8b). 

Inscriptions: 

1. A large marble stone 52cm long, 26 cm 
wide and 3 cm thick in 8 pieces, some 
parts are missing contains different 
inscriptions in Musnad one inside a 
cartouche three lines (plate 17). 
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2. A stone slab facing the western raised 
platform consists of two words ( Ain and 
m) written in Musnad. It could be the 
name of a person or his title. 

Second Point: 

Site Management 

Besides the excavation of the site, the team 
did some works to clean and develop the site 
for visitors: 

1. Removal of plants: 

Trees and plants growth covered large part 
of the site and damaged walls foundations, 
architectural elements and the fort. We 
removed the trees around from the sites and 
cleaned the area with bushes. Roots of trees 
badly damaged the buildings and removing 
these could destroy the buried walls and 
foundations however, we carefully removed 
all the trees and plants that covered the site. 

This cleaning of trees and bushes resulted 
in the exposure of architectural unit in 
the northern southern area parallel to Al- 
Ukhdoud fort which mostly covered by the 
bushes and trees (Plate 5.10 e, f). 

2. Restoration work: 

Inside the fort on its major and side passages 
lots of fallen stones and debris of fallen walls 
and mud was scattered all over fort area. 
These stones were removed and three large 
stones were placed in their original position 
in south eastern comer of architectural unit 
besides platform of the statues (Plate 5.8c, 
5.10a). 


3. Location of the Road: 

A main road was located towards east of 40 
m long and width more than 10 meters. It 
appeared by removing debris and other piles 
of mud as well as by removing the fallen 
stones (plate 18,19). 

4. Transportation of debris: 

Debris collected by excavations outside the 
fort in the previous seasons in the eastern 
wall of the fort became a pile due to rain and 
scattered in front of eastern entrance of the 
fort was also removed. 

The debris and excavated area was covered 
by thick sheet of plastic to protect the site 
from further damage by rain water. 

The trees and bushes, their branches and 
roots were removed and carryout by the local 
municipality. 




Statement of impotent artifacts located in the excavations of Al-Ukhdoud 
8 th season 1434 AH. 


Num¬ 

ber 

Regis¬ 

tration 

number 

Material 

Square 

Description 

1 

8kh 1 

Pottery 

92 nb 

Part of the body and neck and base of a 
pottery bowl, medium size, light brown paste, 
decoration at the upper part by three parallel 
lines, wheel made. 

2 

2 kh 8 

pottery 

92 nb 

Part of the body of a bowl, medium size, dark 
brown paste, decorated outside by two lines, 

wheel made. 

3 

3 kh 8 

Pottery 

92 nb 

Part of the body of a bowl with part of the rim 
and handle, grey paste, wheel made. 

4 

4 kh 8 

pottery 

92 nb 

Part of a rim and body of a pottery bowl,brown 
paste, decorated with two meandering lines 
outside body, wheel made. 

5 

5 kh 8 

pottery 

92 hb 

Part of a rim and body of a pottery bowl,brown 
paste, decorated with two meandering lines 
outside body, wheel made. 

6 

6 kh 8 

pottery 

92 mb 

Part of a rim and body of a pottery bowl, brown 
paste, no decoration, wheel made. 

7 

7 kh 8 

pottery 

92 mb 

Part of the body and rim of a bowl, brown 
paste, decoration on body by parallel lines, 

wheel made. 

8 

8 kh 8 

pottery 

92 hb 

Part of a mouth and body of a pottery bowl, 
brown paste. Wheel made. 

9 

8 kh 9 

pottery 

92 mb 

Handle of a complete pottery bowl, , light 
brown paste, 

10 

8kh 10 

pottery 

92 mb 

Part of the base of a bowl, brown paste, wheel 

made 

11 

8 kh 11 

pottery 

92 mb 

Part of pot with geometrical decorations. 

12 

8kh 12 

pottery 

92 mb 

Incense burner, brown paste, sign of burning 

13 

13 kh 8 

Pottery 

92 mb 

4 pottery shreds, decorated, body and im, three 
are colored in green. 

14 

14 kh 8 

Glass 

92 hb 

3 glass pieces , blue color, body parts. 
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15 

15 kh 8 

marble 

92 nb 

Part of a small bowl carving in cream color 

16 

16 kh 8 

Basalt 

stone 

92 mb 

Basalt grinding stone, black in color 

17 

17 kh 8 

Sandstone 

92 hb 

Medium size pounder light brown color. 

18 

18 kh 8 

Sandstone 

92 nb 

Small grinder pot, light color. 

19 

19 kh 8 

Sandstone 

92 nb 

Small grinder ,carved in sand stone and has a 

hole on the side. 

20 

20 kb 8 

Sandstone 

92 hb 

Sand stone pot , geometric square and 
rectangular patters. 

21 

21 kh8 

Marble 

92 bn 

8 pieces of marble, part of a plate, deeply 
engraved Musnad inscriptions. 

22 

22 kb 8 

Marble 

92 bn 

24 pieces of marble may be part of an altar, on 
some signs of blood are visible. 

23 

23 kh 8 

Metal 

92 mb 

8 unidentifiable oxidized metal pieces. 

24 

24 kh 8 

Shells 

92 mb 

4 small shells may be used for decoration. 

25 

25 kb 8 

Metal 

92 nb 

Bronze curved handle attached with a nail 

highly oxidized. 

26 

26 kh 8 

Ivory 

92 mb 

Bead of ivory, white, with a hole in the center 

of about 1.50 cm diameter. 

27 

27 kb 8 

metal 

92 mb 

A circular 1.50 cm highly oxidized object 

28 

28 kb 8 

Stones 

Debris 

in front 

of Unit 

45 

A large basin, very well made, carved in sand 
stone ,part of rim and body missing, still 
present on the site. 
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Nefud fieldwork report, 2016 

Huw Groucutt, Paul Breeze, Eleanor Scerri, Nick Drake, Muhammad Zahir, Julien Louys, 
Simon Armitage, Michael Petraglia (Palaeodeserts PI), Abdulaziz Al-Omari, Sultan Al-Fageri, 
Khaled S. M. A1 Murayyi, Abdullah Alsharekh, and colleagues from the Saudi Geological 
Survey, particularly Iyad Zalmout and Abdullah Memesh. 


Introduction 

This report aims to briefly describe the 
successful outcome of the January 2016 
fieldwork conducted in the Nefud Desert 
by the Palaeodeserts team (from several 
international universities), the Saudi 
Commission for Tourism and National 
Heritage (SCTH) and, for part of the season, 
colleagues from the Saudi Geological Survey 
(SGS). 

Previous work by our team in the Nefud desert 
of the Kingdom of Saudi Arabia has resulted 
in the discovery of many highly significant 
archaeological sites, ranging in time from the 
Lower Palaeolithic, more than two hundred 
and fifty thousand years ago, through to 
rock art of the late Holocene. A variety of 
environmental archives, particularly records 
from ancient lakes, have provided context 
for the human settlement of Saudi Arabia. 
In more recent fieldwork, particularly at the 
site of T’is al Ghadah, we have uncovered 
significant numbers of ancient animal fossils, 
again providing crucial context to the early 
human occupation of the area. The main aim 
of the 2016 season was to bring these partially 
disparate categories of evidence together, by 
studying co-occurring archaeological and 
palaeontological evidence at sites directly 
coupled with environmental records. As 
described over the coming pages, we were 


highly successful in this effort. Subsequent 
detailed analyses of the stone tools, animal 
fossils and environmental samples will be 
conducted, so the present report focusses 
on outlining the sites discovered and key 
conclusions. Most sites consisted of inter- 
dunal palaeoalakes (Plate 6.1a). 

While most of our season consisted of 
fieldwork in the Nefud Desert to the east of 
Tayma, before this a short reconnaissance 
survey was undertaken in the Tabuk area 
by Nick Drake, Paul Breeze and the SCTH. 
Collation of regional archaeological sites 
and palaeohydrological features (ancient 
lakes and rivers) suggests the existence of a 
‘Tabuk corridor’ as a key connection between 
northern Arabia and the Levant during 
periods of increased precipitation, such as 
MIS 5 (~130-75 ka). This initial survey of the 
area sought to ground-truth the importance of 
the area suggested by mapping and remote 
sensing. While preliminary, this fieldwork 
led to the discovery of several significant 
palaeoenvironmental and archaeological 
sites, and highlights the considerable 
potential of the area for future research. 

Our survey led to the discovery of a large 
number of stone tools and fossils (e.g. Plate 
6.1b). Both the temporal span of these findings 
and the diversity of our discoveries mean that 
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these sites are of profound importance not 
only for Saudi Arabia, but also on a global 
scale. 

Study area and location of sites 

The sites were primarily visited using four- 
wheel drive vehicles, supplemented for a few 
days by the use of a Saudi Geological Survey 
helicopter. Survey in the Tabuk area during 
January 2016 focussed on three areas; the 
northern reaches of Wadi Akhdar (Area 1 in 
Plate 6.2a), the area surrounding the playa/Qa 
northwest of Tabuk city (2 in Plate 6.2a), and 
drainage systems extending north of Tabuk 
(3 in Plate 6.2a). Figures 3 and 4 show the 
locations of the newly discovered sites. Sites 
in the Nefud were concentrated in the western 
Nefud to the east of Tayma, with the nearest 
villages being Ebete and Khutayb. Virtually 
all of the Nefud sites consisting of inter-dunal 
palaeolakes. Sites were investigated on both 
the fringe of the desert (again using four- 
wheel drive vehicles) and deeper into the 
interior of the dune field (using the helicopter 
kindly provided by the SGS. 

Summary of findings 

Before individually describing the major 
sites discovered, we present a summary of the 
key findings (table 1) and a brief description 
of evidence relating to major periods and 
themes. Table 1 combines a summary of the 
richness of a site with our interpretation of its 
significance. For example, a single handaxe 
would score a site + for Lower Palaeolithic, 
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a few handaxes and flakes a ++, and a 
large assemblage associated with dateable 
sediments a +++. 


Site 

Lower 

Palaeolithic 

Middle 

Palaeolithic 

Neolithic/ 

Holocene 

Fossils 

Significant 
enviro. archives 

AKH-1 


+ 



+++ 

AKH-3 


++ 



+++ 

AKH-4 


+++ 



+++ 

TABK2 





+++ 

TABK3 


+++ 



+++ 

BBH4 


+++ 



++ 

WNEF 161 


++ 

+ 

++ 

++ 

WNEF 162 

++ 

+ 

++ 


+++ 

WNEF 163 

+++ 

++ 



++ 

WNEF16_4 


++ 

++ 


+++ 

WNEF16_5 



+ 


+ 

WNEF 166 

++ 

+ 

+++ 

++ 

+++ 

WNEF 167 


+ 

+ 

+ 

++ 

WNEF16_8 

+ 

+ 

+ 


+ 

WNEF16_9 


+ 


+ 

++ 

WNEF16_10 


+ 

+ 


++ 

WNEF1611 


+ 

++ 


++ 

WNEF1612 


+ 

++ 



Bir Hayazon 


+ 



++ 

WNEF16_13 

+ 


++ 


++ 

WNEF1614 


++ 

++ 



WNEF1615 



+ 

++ 

++ 

WNEF1616 



++ 


++ 

17.2 

+++ 

++ 



++ 

WNEF16_17 



++ 



WNEF1618 


++ 




WNEF1619 

++ 


+ 


++ 

WNEF1620 



++ 

++ 

++ 

WNEF16_21 

+ 


++ 


+++ 

WNEF16_22 

+ 

++ 

+++ 

++ 

+++ 
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WNEF16_23 


++ 



+++ 

WNEF16_24 



++ 


++ 

WNEF16_25 

+++ 



++ 

++ 

WNEF16_26 

+++ 


+ 


++ 

WNEF16_27 

+++ 



+ 

++ 

WNEF16_28 


++ 


++ 

+++ 

WNEF16_29 



++ 


++ 

WNEF16_30 


+++ 

+ 

+++ 

+++ 

16.3 

+ 

+++ 

+ 

+++ 

+++ 

KAM-4* 

+++ 

+++ 

+ 

+++ 

+++ 


From Table 1 it is clear that the new sites 
discovered provide evidence for a variety of 
themes and chronological periods. Before 
describing individual sites in detail, we 
highlight the key sites and the reasons for 
their significance. 

Lower Palaeolithic lithics (> 250 ka) tend to 
be relatively sparse over much of the study 
area (with notable exceptions, such as KAM- 
4). In many cases one or a small number of 
handaxes associated with lakes demonstrate 
a Lower Palaeolithic occupation, but few 
specifics of these occupations. Sites such as 
WNEF16_2 and WNEF16_6 revealed greater 
numbers, although still small, of handaxes 
and flakes and offer moderate potential to 
elucidate this period. Lower Palaeolithic 
lithics occur in different forms at these two 
sites, however, being focussed in one small 
area at the former, and widely dispersed at the 
latter. Such variation provides us on the long 
and variable histories of Middle Pleistocene 
palaeolakes. The most significant sites for 
the Lower Palaeolithic are WNEF 16 3, 
where twenty handaxes were collected 
from a moderately sized area on the flank 


of a palaeolake. These are of a somewhat 
different shape (more oval, less pointed) 
than previously known bifaces from KAM-4. 
WNEF 16 3 may therefore by hypothesised 
to date to an earlier (i.e. pre MIS 11) period 
than recorded at KAM-4. Site 17.2 is also 
regarded as highly significant. Although it 
only revealed a small number of handaxes, 
these are closely associated with sediments 
previously dated by Rosenberg et al. (2013). 
Finally, WNEF16_25,26 and 27 all produced 
reasonable assemblages of handaxes, cores 
and flakes. 

These seem to present a similar (late) variant 
of the Lower Palaeolithic, where a minor 
prepared core element exists along with 
fa?onnage technology. OSL samples were 
collected at 25 and 26, which will hopefully 
add significant chronological anchors to 
the Lower Palaeolithic in this area. Finally, 
KAM-4 remains a key site for the Lower 
Palaeolithic. A few additional handaxes were 
collected this year. 

Turning to the Middle Palaeolithic, several 
new sites in the area around Tabuk are 
interesting for their location (Plate 6.2a), 
their relationship to terraces and other 
fluvial sediments, and for their technological 
features. While more research is needed to 
confirm such a view, we can hypothesise by 
comparison to other sites in the wider region 
that some sites with a focus on unidirectional 
convergent Levallois reduction date to MIS 
3 (e.g. AKH-4) and that some with a more 
centripetal focus date to MIS 5 (TABK 3, 
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BBH4). In the Nefud area a number of sites 
revealed significance Middle Palaeolithic 
evidence. At WNEF161 a small probably- 
MP assemblage is of interest due to it’s 
intimate relationship with Pelorovis fossils. 
In many cases small MP assemblages offer 
little specific new information, but add to 
regional-scale site distribution patterns (e.g. 
WNEF163,14,18,22,23, and 28). Key sites 
for understanding the Middle Palaeolithic 
are WNEF16 30, 16.3 and KAM-4. In 
all these cases lithics are associated with 
fossils, and both are relatable to (hopefully) 
dateable sediments. With the broad outlines 
of MP variation seemingly becoming clear in 
Arabia, it is such contexts which are crucial. 
In all three of the latter sites, lithic technology 
is similar - emphasising centripetal Levallois 
technology - and in the latter case at least, 
dating to MIS 5. The detailed analysis of lithics 
from WNEF16 30, 16.3 and KAM-4 offers 
considerable potential for understanding the 
MP. At KAM-4 the excavation of 6 flakes 
from the MIS 5e sediments offers a firm 
connection between the lithics and the lake. 

The final key archaeological period belongs 
to the Holocene. In general, this refers to 
the earlier part of the Holocene, with at least 
some sites clearly belonging to the Neolithic. 
With features such as hearths, however, 
without detailed study and chronometric 
dating attribution to a specific period within 
the Holocene is problematic. With this caveat 
in mind, a key finding of the 2016 was an 
abundance of Neolithic/Holocene material, 
much more so than in previous seasons. In 
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part this reflects a broadening of the research 
focus of the fieldwork, but also does seem 
to represent a real pattern. Given research 
interest in the process of ‘Neolithisation’ 
in Arabia - i.e. migration of Levantine 
pastoralists vs. indigenous development with 
the Peninsula - these findings are highly 
important. When it comes to the Neolithic/ 
Holocene, multiple sites produced occasional 
lithics, grindstone fragments, hearths and, 
more rarely, small numbers of fossils 
and ostrich eggshell fragments. At others 
occasional arrowheads or endscrapers can 
be seen as ‘background noise’ (e.g. KAM- 
4). Eleven sites produced richer evidence, 
consisting of either moderate numbers of 
lithics, several grinding stones and multiple 
hearths (or combinations of these). These 
sites are WNEF16_2, 4, 11, 12, 13, 14, 16, 
20, 21, 24, 29. For example, at _2, more 
than nine hearths were located in one area. 
At many of these Neolithic/Holocene sites, 
lithics are much more dominated by exotic 
raw materials (particularly cherts) than sites 
of earlier periods are. The two key new sites 
for the Neolithic/Holocene are WNEF16 6 
(in particular) and WNEF16_22. In both 
cases large number of lithics and dozens of 
hearths (more than 125 in the former case) 
were recorded. A large lithic assemblage 
was recovered at WNEF16 6, including one 
groundstone axe, which offers a key reference 
point for the area. Holocene/Neolithic sites 
often occupy similar landscape settings, 
using ancient lakebeds which due to erosion 
are not prominent inverted relief features. 
As a result, these now raised topographies 
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make good points for caims (e.g. 16.3), or 
raised and partly sheltered areas just back 
from Holocene playas (e.g. WNEF16 6). For 
the more (probably) more recent part of the 
Holocene, several sites on the desert margins 
revealed structural remains. The key site 
in this regard is WNEF1612. Pottery was 
discovered at two sites (WNEF16 6 and 17). 

It can be noted that ‘Upper Palaeolithic’ 
assemblages remain virtually unknown in 
the area. The single possible exception being 
found at KAM-4. A few more lithics were 
found on the surface this year relating to this 
hypothesised Upper Palaeolithic assemblage, 
and an adjacent section sampled for OSL. 

A few words can be said on raw material 
factors, and the relationship these have to 
the archaeological record. Different parts of 
the survey area have different access to raw 
materials, and these are of different qualities. 
The extent to which sediment cover conceals, 
and has concealed, raw material sources 
remains unclear and an important point to 
consider. The bedrock of the area consists 
of sandstone, containing ferruginized 
‘quartzitic’ beds which was the main raw 
material used by Pleistocene hominins. Our 
survey suggests that large and high quality 
raw material is more abundant in the northern 
part of the survey area (e.g. around KAM- 
4, 16.3 etc) than in the southern part (e.g. 
around TAG etc). This proximity of raw 
material to palaeoalakes may explain the 
abundance of archaeology in the KAM, An 
Naseem etc area. At WNEF1612, around 


15km from KAM-4, a particularly large and 
prominent quarzitic bed occurs atop a fairly 
prominent ridge. Samples were collected 
for knapping experiments from here (see 
appendix), which suggest considerable 
variability in the quality of the raw material 
for knapping. Quartz occurs over the area in 
the form of small round pebbles, and was 
used quite considerably during the Holocene, 
but less so during earlier periods. Finally, a 
significant new finding was the discovery 
of what we term ‘lacustrine chert’. This 
formed in lakebeds, and followed erosion of 
the flanks of these palaeoalakes was often 
exposed and used by later hominins. To our 
knowledge, this process had not previously 
been described. Before this we would have 
described chert as an exotic material, coming 
from some distance to the north. Now, in 
at least the case of the lower quality cherts 
(much remains to be clarified here in terms 
of petrography) we can posit a local origin. 
These lacustrine cherts occur in different 
forms. At sites such as WNEF16 6 and 30 
irregular sub-rounded clasts formed, which 
were then exposed by the erosion of lakebeds. 
The most interesting exposure of the material 
occurred at WNEF16 4. Here the lacustrine 
chert occurs as horizontally bedded tabular 
material, with considerable evidence for it’s 
use as a raw material. Finally in terms of 
raw material factors, we can note a general 
trend through time from local to exotic raw 
materials, so that Lower Palaeolithic stone 
tools are dominated by local sandstone/ 
quartzite, whereas by the Holocene highly 
varied forms of chert were being used. 
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A key aim of the season was to recover a 
substantial fossil record for this area, and 
in this goal we were highly successful. A 
variety of sites produced small numbers of 
fossils, of varying degrees of significance 

(e.g. WNEF16_1,6,15,20,22,25 and 28). 

Various taxa are represented at these sites, 
from bovids, to ostrich and turtle shell. The 
key sites, however, are WNEF16 30, 16.3 
and KAM-4. All of which produced large 
fossil assemblages. Most of this data relates 
to MIS 5, which was previously very poorly 
understood in faunal terms. The addition of 
Pelorovis to hippos gives the area another 
large bodied and rather iconic fauna. At 
KAM-4 fossil material was also identified 
associated with the MIS 9 lake and the 
possibly MIS 3 lake. In summary then, we 
were highly successful in recovering fossils, 
and these were generally fairly closely 
associated with archaeological material. 

Finally, as is clear from table 1, the season 
revealed a large number of significant 
environmental archives. These mostly consist 
of palaeolake sediments, but other forms such 
as deltaic sediments and fluvial terraces with 
sections (near Tabuk) and the first reported 
palaeoriver inside the Nefud (WNEF 16 4) 
add diversity. Samples for OSL dating 
and palaeoenvironmental analysis were 
collected at multiple sites. These can refine 
our understanding of environmental change, 
and its relationship to hominin demography 
and behaviour, for the late Middle and Late 
Pleistocene. Many questions remain; how old 
are the oldest lakes? Where are the Holocene 
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lakes? Why are some lakes associate with 
abundant archaeology, while some have 
almost none. Etc. An exciting avenue for 
palaeoenvironmental reconstruction is the 
study of hearth sediment from WNEF 16 6, 
where it is hoped botanical remains may be 
preserved. Cumulatively then, the findings 
of the season offer considerable scope to 
understand environmental change in the 
Nefud. 

Description of sites in Tabuk area 

Wadi Akhdar (Area 1 in Plate 6.2a) 

A total of five locations of interest were 
located along Wadi Akhdar, south of Tabuk. 

AKH1; 28.111016017 N, 37.091993660 E. 
(Plate 6.3c) 

Site AKH1 is an exposed section through a 
river terrace along the Wadi Akhdar, and is of 
high geomorphological interest. The terrace 
has been incised by a road and a surface 
scatter of Middle Palaeolithic material was 
present on top of this terrace. The Middle 
Palaeolithic scatter is dominantly chert in 
composition, consisting primarily of flakes. 
Lithic density was low, and one unidirectional 
convergent Levallois core with chapeau de 
gendarme platform was recovered. 

AKH2; 28.027149957 N, 37.106699260 E 

Site AKH2 was a rock art location, along 
the western edge of the wadi, and exhibited 
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several panels of rock art. Most notable was 
a well-preserved panel exhibiting intricately 
drawn camels, while several further panels 
depicting additional camels are also present 
nearby. 

AKH3; 28.021285713 N, 37.115635932 E 

Site AKH3 was a location where two 
upstanding terraces were preserved on a 
meander bend. The lowest terrace was largely 
unpatinated by desert varnish, the higher 
was more heavily patinated, indicating its 
greater age. A surface scatter of Middle 
Palaeolithic flakes all made on chert from 
cobbles in the terrace surface was identified. 
The assemblage was low density (c.3 lithics 
per m 2 ). One possible area of knapping was 
observed. Materials exhibited some retouch. 
Two Levallois flakes, 1 with a faceted 
platform and centripetal preparation, were 
recovered. 

AKH4; 28.002877079 N, 37.101926815 E 

At AKH4, three stacked river terraces were 
identified. The uppermost was most heavily 
patinated and exhibited numerous chert 
cobbles, mostly smashed, which may have 
served as a local raw material source. This 
terrace (terrace 1) exhibited lithics at a high 
density of c. 20 per m2. Amongst the materials 
recovered were a Levallois point with chapeau 
de gendarme platform and unidirectional 
convergent preparation, three Levallois 
cores, two of which showed unidirectional 
convergent, and one centripetal, probably 
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preferential, preparation. Additionally, a 
single handaxe was recovered. The middle 
terrace (terrace 2) was medium in patination 
and composed of smaller well sort gravels. 
Lithics, though undiagnostic in character, 
were also present here at a density of c.3 
per m2, all produced from chert. The lower, 
sandier, terrace exhibited no archaeology. 

AKH5; 28.009659642 N, 37.108588221 E 

AKH5 was a locality which again exhibited 
three terraces, with geomorphology as at 
AKH4, and terraces potentially equivalent 
to those at AKH4. The top terrace again 
exhibited lithics, most likely Middle 
Palaeolithic in character although no clear 
Levallois material was present. Lithics were 
at a high density of c. 11 per m2, and on chert. 
The middle terrace was as at AKH4, and also 
hosted archaeology, although no diagnostic 
materials were identified, at a lithic density 
of c.3 per m2. 

Tabuk Playa (Area 2 in Plate 6.2a) 

TABKl; 

28.532420500 N, 36.535792836 E 

Bulldozer digging of a former mound 
along the edge of the present playa has 
revealed laminated cemented sandy deposits 
appearing to be sectioned mud flat and 
indicating the playa was formerly larger than 
its present extent. The elevation of these 
sediments suggests a former higher elevation 
of the playa (perhaps by a metre or two). A 
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scatter of probably Middle Palaeolithic, but 
generally undiagnostic flakes was present on 
the surface adjacent to the excavation. These 
were present at a moderate density of c.5 per 
m2. The area is under threat by excavation 
by bulldozers to the south and centre pivot 
irrigation to the north. 

TABK2; 

28.535052330 N, 36.546645681 E 

This is a major (c.12 m tall) section through 
the sediments south of the Playa in an 
area of quarrying. While no archaeology 
was recovered, the area is of high interest 
for interpreting the geomorphology and 
palaeohydrology of the Tabuk basin. Cursor 
y preliminary examination suggests the 
sequence may be a fluctuating series of 
potential deltaic deposits, with potential 
palustrine/lacustrine deposits at the base, and 
indicates it warrants further examination. 

TABK3; 

28.545079958 N, 36.579345827 E 

This was a large surface scatter of chert with 
mesas of friable laminated marl adjacent. 
These grey-green sandy marl mesas contain 
abundant large acicular gypsum crystals, 
with a puffy texture near the surface. Some 
more clayey grey-green sediments were 
present beneath. These appear to mark 
former extents of a lake in the basin. Lithics 
were present, with the area northwest of the 
mesas having the greatest density of lithics- it 
appears the sediments of the mesas may have 
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eroded away from here. Lithics were present 
at a high density of c.17 per m2. These were 
Middle Palaeolithic in character, including 
fine Levallois flakes with faceted platforms 
and centripetal preparation. A single 
convergent scraper/point was identified, as 
were two crude probable bifaces. 

TABK4; 

28.557714557 N, 36.580823087 E 

This was an area with several further 
gypsiferous mounds, showing a puffy surface 
texture with gypsum, with fine silty clays 
beneath. An undiagnostic lithic scatter was 
present at c.4 per m2. 

TASK 5; 

28.563788594 N, 36.570784753 E 

This location is near the Tabuk playa core, and 
consisted of a series of mounds up to 1.5m 
tall composed of silty clay capped by a thin 
layer of gravel, appearing to mark a previous 
higher elevation of the playa. Numerous 
chert nodules were present, as were lithics, 
at a moderate density of c.7 per m2. These 
were Middle Palaeolithic in character, with 
numerous flakes and some cores, with some 
levallois cores and flakes. The site lies on a 
gravel capped plain composed of the same 
material as the mesas, but at a lower elevation. 


TABK6; 

28.571161690 N, 36.636793482 E 

This was a deltaic location where wadis reach 
the playa. The surface is composed of poorly 
sorted gravel and sands, with chert pebbles 
and, rarely, vesicular basalt. The Holocene 
channel is covered in sand and vegetation 
and incised through older gravels of the 
delta. A moderate density lithic scatter (c.6 
per m2) was present, and included a possible 
Levallois point, which could be from a 
recurrent method, and a few cores. 

TABK7; 

28.571161690 N, 36.636793482 E 

TABK 7 was a further surveyed site on 
the delta southeast of the playa, next to a 
Holocene channel. The surface was again 
poorly sorted gravel and sands, and a few 
flakes were recovered, although none were 
diagnostic. Lithic density was low (<1 per 
m2). 

Area north of Tabuk 

(Area 3 in Plate 6.2a) 

Survey north of Tabuk encompassed the 
northern extent of the Tabuk basin, and 
drainage which extends north into the 
Mudawarra basin. 

TABFl; 

28.633548775 N, 36.461261700 E 

This location was a gravel fan sloping down 


towards the east in the Tabuk depression. It 
was composed of poorly sorted gravel with 
abundant basalt and no chert. No finds were 
recovered in this area, although there was 
much local disturbance from centre-pivot 
agriculture. 

TABF2; 

28.669222209 N, 36.451460358 E 

This is a shallow sheetwash plain at the base 
of a fan which runs into a small playa. A 
single undiagnostic flake and one biface were 
recovered here. 

TABOC1; 

28.728970615 N, 36.368960071 E 

This was the location of the modelled former 
overflow point north of the Tabuk basin. A 
section showed the area to consist of gravel 
lenses in a sand matrix. Imbrication was 
seen in section, but scale of fluvial activity 
may have been minor. No finds were present 
locally. 

BBHl; 

28.876729968 N, 36.282540111 E 

This location is an alluvial fan south of the 
Mudawarra basin. The fan emanates from the 
east and is dominated by sandstone clasts. 
Lower Palaeolithic lithics were present 
adjacent to a minor channel on the fan 
surface. Lithic density was very low (<1 per 
50m2). An ovate handaxe and a crude biface 
were recovered. 
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BBH 2; 

28.884001664 N, 36.265179948 E 

This was a further surveyed location on the 
same fan as BBHl, south of Mudawarra. 

Geomorphology was as at BBH l, however 
no finds were recovered. 

BBH4; 

29.076927370 N, 36.290066337 E 

This site is a gravel delta grading into a playa 
south of the border with Jordan. The gravel 
delta generally shows a coarse gravel surface 
only 1 pebble thick over sand with minor 
gravels. However, three thicker upstanding 
gravel bars yielded lithics. Numerous lithics 
were recovered, primarily produced on 
chert. The site was of a moderate density 
with c.5 lithics per m2. Two fine levallois 
cores along with numerous other Levallois 
cores and flakes were present. One large 
Levallois flake with centripetal preparation, 
and one with predominantly unidirectional 
convergent preparation with a chapeau de 
gendarme platform were present. The core is 
reminiscent to the Palaeodeserts specialists 
of material from the Levant (Skhul). The site 
is approximately 80 x 150m in size. Further 
survey in the area is recommended. 

Description of sites in Nefud 

Sites were given field codes beginning with 
the abbreviation ‘WNEF16_’ (short for 
western Nefud 2016), unless they already 
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had a name (e.g. Khali Amayshan 4 (KAM- 
4) where we have worked previously, or 
16.3 and other sites previously reported by 
Rosenberg and colleagues). References to 
chronological or cultural periods follow 
standard conventions. Densities of finds are 
described as low (< 1 per sq metre), medium 
(1-10 per sq m) or high density (>10 per sq 
m). It should be emphasised that our survey 
was conducted rapidly, with detailed analysis 
focussed on sites discovered in this way. It is 
quite possible that significant findings can be 
made at sites were our initial reconnaissance 
did not identify significant material. 

WNEF161: 

27.85761545 N, 38.98714362 E (Plate 6.3b) 

As with many of the sites discovered this 
year, this locality had been identified as 
being of high potential by remote sensing 
analysis of satellite imagery. Our visit 
confirmed that several areas of preserved 
palaeolake sediment are present, but that on 
the whole the site had limited archaeological 
or palaeontological remains. A small number 
of lithics were found scattered across the site 
at extremely low density. In contrast to this 
general pattern, a small concentration (less 
than lxl metres) of animal fossils and stone 
tools was discovered. This was collected and 
a shallow excavation conducted to complete 
the collection. The lithics in this scatter are 
made of a single type of quartzite, and are 
generally large and rather simple, presenting 
no clearly diagnostic characteristics, but are 
probably MP core preparation flakes. The 


animal bones are provisionally assigned to 
Pelorovis, as subsequently discovered at site 
16.3. Of note are the presence of Pelorovis 
teeth at WNEF161, which are useful for 
isotopic analysis and for u-series dating. An 
OSL sample was collected in close proximity 
to the bones and stone tools. 

An interesting observation here is that 
downslope from the above concentration 
were a moderately large number of red iron/ 
chert nodules (also visible in Plate 6.1b). Our 
research over the season would demonstrate 
that such material forms in a lacustrine setting. 
At WNEF161, however, this material was 
absent laterally in both directions from the 
lithic/fossil assemblage. The meaning of 
this distribution is currently unclear, but it 
is possible that burning associated with the 
human presence (such as the construction of 
a hearth) may have led to the accumulation of 
this material. 

Other at the site consist of scattered lithics, 
including at least one well formed Levallois 
core, and two Holocene structures which 
appear to be hearths, but are somewhat 
elongate, so could also be burials. 

WNEF162: 

27.86261948 N, 39.02998428 E 

This large site also preserves several 
exposures of lake sediments, almost definitely 
representing several phases of lake formation. 
While archaeological material was present at 
low density, initial findings suggest that it 


could be a promising site for further research. 
Several Lower Palaeolithic artefacts - three 
handaxes, a discoidal core and a few flakes 
- were found on the flank of one lake, 
suggesting a Middle Pleistocene or earlier 
age. A few probably Middle Palaeolithic 
flakes were found on the edge of an iron pan¬ 
like lake, but on the whole this cultural phase 
is poorly represented at the site. On and beside 
a separate exposure of lake sediments, at least 
nine hearths and a probable grinding stone 
were identified. On a further lake, at least two 
further hearths are present and an arrowhead 
was found. While perhaps having relatively 
limited archaeological and palaeontological 
potential, WNEF16 2 could be a good 
site for palaeoenvironmental study. This is 
because it features several different episodes 
of lake formation, and these are somewhat 
separated across the basin, rather than having 
complicated interaction zones between them 
which complicate interpretation. It could 
represent a situation similar to KAM-4, 
where lakes repeatedly formed over a long 
time span within a single basin. 

WNEF163: 

27.87837208 N, 39.00660002 E (Plate 6.2a) 

This site consists of a thin strip of lacustrine 
sediments, now heavily eroded, preserved 
along the edge of a modem dune, along with 
a prominent exposure of white palaeodune 
sediment. At such sites it is difficult to tell if 
different areas of sediment represent different 
phases of lake formation, or rather are the 
highly eroded remains of a single phase. 
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While the most highly eroded remnants of 
palaeolake sediments did not produce any 
archaeological or palaeontological material, 
a larger circular area of sediments produced 
a low density area of Middle Palaeolithic 
artefacts, including Levallois technology, 
mostly on quartzite but with quartz also 
present (area a). This is between the circular 
area of sediments and the modem dune. 
More significantly, an assemblage of Lower 
Palaeolithic handaxes was identified on a 
band of white sediments extending as a strip 
about halfway downslope on the circular 
area of sediments, away from the modern 
dune sand (area b). Twenty handaxes were 
collected. While not particularly high density, 
and not tightly correlated with a sedimentary 
context, this assemblage is nevertheless 
important as the handaxes are of a somewhat 
different character to those generally 
identified before. At sites such as KAM-4 the 
handaxes are dominated by pointed forms, 
whereas as WNEF16 30, somewhat more 
ovate forms are dominant (although we need 
to do the lithic analysis to confirm this, it is 
merely an initial impression of HSG). This 
may suggest a chronological difference, with 
the WNEF16 30 material perhaps dating to a 
period before MIS 11. 

WNEF164: 27.898 N, 39.0056 E 
(Plate 6.3d) 

This is another large large site with several 
areas of preserved sediments. The main 
exposure of lake sediments is shaped like a 
large ‘U’, with a further circular lake feature 
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below the close of the U. While no fossils were 
noted, several interesting sedimentological 
and archaeological observations were made. 
Holocene lithics were noted, of quartz and 
chert, at low density around 27°53’52.3 N, 
39°00’21.4 E. Holocene occupation is also 
attested to by hearths elsewhere on the site, 
in low numbers. At the other end of the site 
the isolated circular lakebed had low density 
but clearly MP lithics on it (27°54’19.5 N, 
38°59’42.9 E). Between these ends of the 
site a palaeriver was identified. This is an 
exciting discovery as the first clear example 
of an ancient river identified inside the Nefud. 
The palaeoriver consists of an exposure of 
generally rounded sandstone cobbles, some 
up to the size of a football and bigger. OSL 
samples were taken on sand above and below 
part of the palaeoriver, although it is possible 
that the river incised into these sediments. 
Low density lithics of various probable 
ages were identified around this palaeoriver. 
Around a hearth, presumably unrelated, a high 
density scatter of Middle Palaeolithic lithics 
was identified over an area of approximately 
3x5 metres, including a Levallois core, 
several Levallois flakes, and a great number 
of preparation flakes. Elsewhere on the 
site, at 27°54’08.9 N, 39°00’06.3 E, a bed 
of lacustrine chert was identified. While 
observed at several sites, this was the largest 
and most high quality exposure identified. 
At other sites the material forms as nodules 
within lacustrine sediments, which are 
subsequently exposed by erosion. In this case 
a thin but relatively extensive bed of the chert 
was exposed on the flake of an inverted relief 


feature capped by lacustrine sediments. A 
moderately dense scatter of knapped material 
was located around this chert exposure. 
While much of it was hard to assign to a 
particular cultural period, indications such 
as faceting of platforms suggests a Middle 
Palaeolithic attribution. One Levallois core 
on quartzite was also found two metres away, 
supporting such an attribution. While our 
attention focussed on other sites identified 
during our survey, WNEF16 4 represents an 
example of a site at which further research 
could probably make important discoveries. 

WNEF165: 27.833139 N, 39.9963 E 

A small circular palaeolake is the main feature 
of this site, along with some exposures of 
palaeodune, but aside from a few random 
flakes (i.e. random dropout), there is little of 
interest at this site. 

WNEF166: 27.777 N, 39.0212 E 
(Plate 6.5c) 

The key feature of this site relates to a dense 
Holocene occupation, provisionally assigned 
to the Neolithic. This can be set into a wider 
temporal context. At one end of the basin 
a relict and considerably raised exposure 
of iron pan-like palaeolake sediments are 
preserved in an isolated context. These 
represent the surviving part of an ancient 
lake. Across the rest of the basin considerable 
deflation has occurred, with a large amount 
of sediment removed, and the base of the 
basin consisting of a Holocene claypan/ 


playa. On the sides of the deflated basin there 
are exposures of palaeodune. Fragments of 
the original palaeolake sediment, including a 
considerable amount of lascustrine chert, are 
distributed across the site, testament to the 
erosion of the overlying palaeolake surface. 
Across the lower parts of the site around 6 
handaxes were located, as well as occasional 
flakes and one thick flake with distal retouch. 
These findings attest to a Lower Palaeolithic 
presence, which we hypothesise to relate 
to the original overlying lake. While a 
small sample, these squat handaxes have 
low flattening and elongation indices, and 
are unlike the MIS 11 and 9 bifaces from 
KAM-4. From such observations we can 
hypothesise that the original lake at the site 
dates to at least MIS 13. During the early to 
middle part of the subsequent deflationary 
phase, an ephemeral Middle Palaeolithic use 
of the basin occurred. This is most clearly 
demonstrated by the recovery of a large and 
well flaked recurrent centripetal Levallois 
core. 

Deflation of the basin continued over a long 
time period, resulting in the space for a 
Holocene claypan/playa. Along the shores of 
this, low density quartz and chert flakes were 
found. Set slightly back from the playa, on the 
slopes of the basin, a rich record of Holocene 
occupation was found. This is most clearly 
seen in an abundance of hearths. These are 
simple structures, often considerably eroded, 
giving an impression of antiquity. At least 125 
hearths were recorded using DGPS, but this 
is certainly an underestimate as many of the 




ATLAL 27 PART TWO 


129 


hearths are highly ephemeral. At least three 
concentrations of hearths were identified, 
with the largest, where our subsequent work 
focussed, is here labelled WNEF16_6a. One 
area was identified featuring eight structures 
interpreted as graves (they are not hearths, 
and are too small to be huts). These were 
moderately well formed piles of stones, with 
no specific orientation (i.e. they are definitely 
pre-Islamic). They offer broad similarities to 
Bronze Age graves known from elsewhere in 
Arabia, but it is also quite possible that they 
are older, belonging to the Neolithic. Not far 
from these graves three pieces of pottery, 
which refit together, were found. Due to a lack 
of time in the current season, no further work 
was undertaken at the possible graveyard. 

Our further work at the site consisted of 
a thorough collection at WNEF16_6a of 
lithic artefacts (more than 500), examples 
of groundstones, one groundstone axe, one 
piece of pottery, and a small collection of 
fossils, mostly fragments with a few larger 
pieces, as well as a significant collection of 
ostrich eggshell from a small area which 
appears to represent a significant part of one 
eggshell. Test excavations were conducted on 
three hearths, with several more sampled for 
dating by OSL. These excavations showed 
the hearths to have a shallow stratigraphy. In 
smaller examples a single burning horizon 
was observed, while in a larger example a 
complex mixture of burnt material and sand 
was interpreted as evidence for bioturbation. 
The combined results of dating the hearths, 
analysis of the lithics and analysis of the 
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fauna from WNEF16_6a offers the chance of 
establishing a key reference for the early to 
middle Holocene of northern Arabia. 

WNEF167: 

27.4887216 N, 38.96066867 E 

This site was visited with members of the 
SGS, as they had previously recovered two 
fossils from the site. While no further fossils 
were identified during our visit, it is a large 
site with sedimentological interest (several 
areas of lake sediments) and low density 
Middle Palaeolithic archaeology. At least one 
hearth was also observed. 

WNEF168: 

27.50918204 N, 38.98648653 E 

This site was also visited with SGS. It is a 
smaller site with bleached sands capped by 
lake sediments in one area, and iron-pan like 
sediments to one side. At the bottom of the 
basin there is a more recent playa. A small 
collection of artefacts was found, but they 
nicely illustrate the repeated occupation of 
a palaeolake basin over time. They consist 
of one handaxe, several Middle Palaeolithic 
lithics, and grinding stones and some smaller 
lithics which possibly date to the Holocene. 

WNEF169: 

27.5269214 N, 38.96634909 E 

Another site visited with SGS. There are 
three different areas to the site. One area 
has hearths and recent looking lithics. The 
middle area features a small inverted relief 
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feature of diatomite. Here a right, adult oryx 
mandible was located, which appeared to 
have come from sand beneath the diatomite. 
The other area of the site consisted a 
roughly circular raised palaeolake deposit. 
One Levallois flake was discovered on 
top of this, and one seemingly embedded 
on the fla nk of it. They are both made on 
quartzite, have facetted striking platforms, 
and unidirectional-convergent scar patterns. 
While technologically Levallois points, they 
are not particularly convergent in shape. 

WNEF16 10: 27.5394 N, 38.9421 E 
(Plate 6.5d) 

The basic geomorphology of the site was 
the presence of a now highly inverted relief 
palaeolake, and an adjacent Holocene playa. 
Atop the palaeolake there was nothing of note 
aside from an interesting Islamic burial, of a 
male 70 years ago whose name was known 
to the police officers accompanying us. One 
side of the palaeoalake was highly deflated, 
leaving a cliff like exposure up to ten metres 
high. This section showed that beneath a top 
layer of marls, there were loosely cemented 
light brown sands, which were in turn 
underlain by a clear unconformity between 
them and bleached white sands. These latter 
sands appear to underlay much of this part of 
the Nefud. Prof. Nick Drake suggests that this 
is evidence of two separate Aeolian events 
before the lake analogous to that at TAG. A 
few low density Middle Palaeolithic lithics 
were found around the edges of the Holocene 
clayplan/playa. 


WNEF1611: 

27.55258349 N, 38.92618471 E 

This site featured two mesa-like areas of lake 
sediment. On one two well formed lithics 
(MP?) of a grey chert of a form we have not 
previously seen were identified. Inbetween 
and beyond these features, sloping down 
to a Holocene playa, Holocene lithics were 
discovered. These mostly consisted of flakes, 
representing a mixture of multiplatform and 
single platform reduction. One older looking 
Levallois flake was also recovered from this 
area. Grinding stones and one fragment of 
OES were also recovered. Beside the other 
mound of lake sediments a large grinding 
stone was recovered. 

16.3: 28.07452559 N, 39.38535367 E 
(Plate 6.5c) 

This locality was visited as both a promising 
looking exposure of palaeolake sediments and 
somewhere previously dated by Rosenberg 
et al (2013) to ~ 99 thousand years ago. 
The stratigraphy consists of an underlying 
sand layer (where the OSL estimate came 
from), overlain by a brown layer described 
by Rosenberg as a siltstone, and a marl unit. 
This is the stratigraphy visible in 2D in the 
main section which Rosenberg seems to have 
analysed. Our analysis, however, demonstrate 
further sediments above the marl on some of 
the site, consisting of silty sediments and a 
capping of a sandstone-like sediment. The 
latter is interpreted as representing the drying 
out of the site, meaning that the locality 
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preserves an entire dry-wet-dry cycle. A large 
collection of fossils was made. These were 
present in areas where the sandstone capping 
was eroding, suggesting that the fauna 
relates to a point late in the ‘life’ of the lake. 
More than 500 fossils were collected and 
mapped using DGPS from the site. In one 
area a ~3 x 3 metre slope revealed a dense 
accumulation of relatively fresh fossils, 
beneath an eroding layer of fossils which was 
excavated. The fossil material here consists 
of a Pelorovis individual. Fossils from the 
rest of the site were generally fragmentary, 
and dominated by bovids. Archaeologically 
16.3 again attests to several phases of human 
occupation. A single sandstone handaxe was 
discovered on the flank of the site, attesting to 
an early human presence. Most archaeology, 
although at low density and consisting of a 
little over 40 pieces, can be assigned to the 
Middle Palaeolithic. This is characterised 
by centripetal Levallois technology, and 
although small the assemblage features 
Levallois cores, flakes and a conjoined 
retouched Levallois flake. One fresh, broken 
chert flake - with a facetted platform was 
excavated during section preparation beside 
the Pelorovis skeleton. This came from 
approximately 50cm beneath the fossils. 
Finally, the site attests to a limited Holocene 
occupation. This consists of four hearths and 
a cairn, two grindstones, and possibly some 
of the fresher lithics, but on the whole the 
lithics seem MP in character. 
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WNEF1612: 

L28.07786867 N, 39.17372267 E 
(Plate 6.7a) 

This locality is of interest for both geological 
and archaeological reasons. Geologically, the 
site and environs consist of a bed of highly 
ferruginous quartzite, of a form used for MP 
lithics elsewhere. Samples were collected 
for knapping experiments (see appendix). 
A number of rocks appear to be geofacts, 
fortuitously shaped similarly to artefacts. 
However, some clear flaking has occurred, 
at a low density and in a very non diagnostic 
fashion. It was, however, highly weathered so 
at a guess belongs to the Pleistocene. Seems 
to represent hominins testing the suitability 
of the materials by removing a few flakes. In 
archaeological terms the key feature of the site 
relates to the presence of a series of structures. 
While more are present a short distance away, 
at the place we stopped we counted 7 circular/ 
ovate structures and 2 large cairns, single 
course height and 2/3 thickness for hut walls, 
irregular stones- anchor for adobe? standing 
stones in one, basal door frame in another. 1 
Islamic era grave. It is unclear how broad a 
time period is represented at the site. In our 
rapid visit, neither stone artefacts nor those 
of other materials (e.g. metal) were identified, 
but sediment at the site is likely highly acidic 
owing to the character of the bedrock. The 
lack of lithics typical of the Holocene would 
suggest that all of the structures belong to 
the later part of the Holocene. WNEF1612 
forms the most extensive structures identified 
during our survey. 


Bir Hayazon: 

27.59324374 N, 39.17251556 E 

Important environmental site, with diatomite 
beds ~2m thick. Previously dated and 
described by Rosenberg and colleagues. We 
discovered one large quartzite flake there. 
Probably MP. 

WNEF1613: 

28.09716285 N, 39.41262295 E 

Site visited rapidly during helicopter survey. 
On one lake, low density handaxes and 
flakes were observed. On lake two, Holocene 
occupation with 2 hearths, low density lithics 
and one possible grave. 

WNEF1614: 

27.42861111 N, 38.64527779 E 

Site on deflation plain south-west of Nefud. 
Interesting example, as with WNEF16_18. 
Fairly random spot in the landscape, yet 
instantly archaeological findings were made! 
Located on a deflation plain. Low density 
lithics 2perm2. Probably Middle Palaeolithic, 
cores incl levallois core, flakes. Holocene 
archaeology: 1-2 circular structures, c.5m 
diam. 1 course high, 1-2 thick, poss. basal 
foundation for adobe. 

WNEF1615: 

27.8232402 N, 39.39988792 E 

Site rapidly visited by helicopter. Two ‘mesas’ 
identified, one iron panned and one elevated 


diatomite. A very low density of Holocene 
lithics was identified, as well a single fossil 
and ostrich eggshell fragments. 

WNEF1616: 

27.82880127 N, 39.3645526 E 

A large indurated, calcareous mesa. Holocene 
lithics and grindstones identified. 

17.2: 27.58181613 N, 38.87506606 E 

This site was visited as it was a locality 
dated by Rosenberg et al. (2013). The most 
prominent feature of the site, and the one 
dated by Rosenberg, consists of a small but 
prominent inverted relief feature consists 
of diatomites, underline by sands. Three 
handaxes were found within ~20 m of where 
the OSL sample was taken. While a small 
sample, this is a significant finding given 
the association of these lithics were dated 
sediments. Elsewhere on the site there were 
several other mounds of sediment, producing 
lithics. These were of low density LP 
character, while the furthest had low density 
MP lithic. 

WNEF16 17: 27.4189 N, 38.8269 E. 
(Plate 6.7b) 

Pottery sherds were recovered from this area- 
numerous sherds in a localised concentration. 
Sherds exhibit unglazed coarse fabric, with 
varying oxidation, though a recurrent pattern 
is for sherds to be oxidised at external surface, 
reduced at the core, and oxidised on the interior 
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surface. Material shows coarse inclusions, 
and curvature may suggest moderate to 
large vessels. Minimum of 2 vessels present, 
however many fragments could be from 
the same vessel. No rim or base fragments 
recovered. Unclear date for material, could 
be more recent Bedouin material, or could 
be much older, given apparent weathering 
and coarse nature of fabric. Further specialist 
examination needed. 

WNEF1618: 

27.41530964 N, 38.82764114 E 

Proximal to helicopter launch site, and once 
again showing that archaeology seems to be 
wherever one stops! This is a lithic scatter 
of a single type of raw material, a particular 
type of greenish quartzite. It was found on a 
surface with shallow bedrock and weathered 
clast, and sand. It is a localised scatter 
occurring over about 10 x 10 metres at low 
density, but elsewhere in the site there was 
almost nothing. Only the one raw material 
present. Not very diagnostic, but probably MP. 

WNEF1619. 

27.83521139 N, 39.30280107 E 

This site consists of one area of white 
diatmote/marl, which did not have any 
archaeology. Beside this is an area of iron- 
panned sediment. At one end of the ‘ironpan’ 
deposits, on deflationary slope, 1 handaxe 
and three LP looking fakes were identified. 
Just down from that 1 hearth was located (of 
course in such cases it is hard to know the age 
of the hearth). 
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WNEF16 20: 

27.86546561 N, 39.44299365 E 

Landed again on white palaeolake sediments. 
These had low density probably Holocene 
lithics on them. Followed this along, 
parallel to a section which could be sampled 
for environmental analysis (of moderate 
interest). Below a higher level mound a small 
number of fossils were found around where 
the section is. Fossils there include turtle 
shell as well as some ‘bovid’-like bones. 

WNEF1621: 

27.77491709 N, 39.18526043 E 

The site has several areas of deposits, and it 
rather unclear how they relate. However, from 
air actually looks like one, or maybe 2, phases 
of lake formation, with subsequent erosion 
creating the modem shape. Some fairly large 
sections are present (see (Plate 6.7c). This 
is one of the thicker deposits of lacustrine 
material observed, whereas at many sites a 
vaneer of lake sediment immediately overlies 
sand. Lithics were only identified in one area, 
mostly clearly Holocene at a low density, but 
also including one handaxe. (This was the 
site with the purple flowers.) 

WNEF16 22: 

27.80425649 N, 39.13199691 E 

WNEF_22 is another site typical of the 
western Nefud, with clear and interlinked 
environmental and human stories. This 
is a large site and only a cursory visit was 
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made, so the precise relationship between the 
various sediment exposures remains unclear. 
The areas to the bottom right and top left 
as seen in Plate 6.7c were not visited. The 
central inselberg-like area of lake sediments 
(indurated marls, there are rhyzoliths) at the 
centre of the site forms the most prominent 
feature. By comparison to other sites we 
might suppose that the lake dates to the 
Middle Pleistocene. A single handaxe was 
found on the eroding flanks of this feature, to 
the right of the tip of the top arrow on Plate 
6.7c, in the most prominent gulley on this 
side. On top of this mound a large number 
of hearths (>30) were identified. These were 
of various shapes, with some, such as that 
shown in Plate 6.7c, preserving upstanding 
sides and therefore giving the impression of 
being younger than those at, say, WNEF16 6. 
This may, however, not be the case. It may 
reflect that the use of more tabular sediments 
for hearth construction at _22, in comparison 
to the sub-rounded clasts used at _6. It was 
noted that some appeared to have wood on 
top of them, so it may be that some have been 
reused, of are indeed young. Around these 
hearths lithics of clearly Holocene character 
were present. These were mostly made of the 
low quality ‘lacustrine-chert’ and therefore 
very simple and non-diagnostic technology. 
No other finds (e.g. potter) were observed. 
On the slope above the top arrow in figure 
x, many further lithics and hearths were 
identified. Clearly more research is needed 
to elucidate the chronology of occupation(s) 
involved. The area marked by the lower arrow 
featured a separate area of lake sediments 


(marls - browner at base, whit above... 
underlain by sand), again forming an inverted 
relief feature. While it is possible that all lake 
sediments are related, and differences reflect 
lateral variability, we felt it parsimonious 
that this mound reflected a different phase 
of lake formation. Low density lithics were 
found on top of and aside this mound, as well 
as several fossils (bovid). With its several 
exposures of sediments, faunal remains and 
several phases of human occupation - albeit 
of a fairly ephemeral nature except in the 
Holocene - this is a site where future work 
would produce interesting results. 

WNEF16 23: 

28.51275911 N, 40.12224317 E 

This site is located much further NE than 
others described previously, into an area to 
our knowledge never previously studied. 
Several palaeolake targets had been 
identified by remote sensing. After flying 
over several targets, WNEF16_23 was 
chosen as the promising looking one to land 
at. It consists of two separate inverted relief 
mesa-like features. One, (where we landed) 
is lower and darker (from where PD6 OSL 
sampled) and the other separated by a dip 
and then higher mesa, paler diatomite (where 
PD5 was sampled). 1 lithic was found on 
the slope of the PD6 lake, 5 on the far side 
on top of the other one, these are probably 
MP, and represent core preparation flakes. 
While limited in archaeological scope, the 
site offers good scope for understanding lake 
formation. Sand underlying a section on each 
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lake was sampled for OSL, and sediment 
samples collected from the sections. 

WNEF16 24: 

28.54357344 N, 40.04918252 E 

This site was visited very rapidly as time 
was running out with the helicopter. Another 
site with various exposures of lake sediment, 
where it is difficult to distinguish lateral 
variability + differential erosion from 
different phases of lake formation. We did not 
spend long enough to really understand the 
sediments at the site. In archaeological terms, 
around 8 hearths were present immediately 
next to where we landed. Around these, and 
downslope from them, low density lithics 
were present. These were clearly Holocene, 
and included one nice arrowhead. 

WNEF16_25 (aka homcore site): 
28.181444 N, 39.443027 E (Plate 6.8b) 

Another very large site, with mesa-like 
inverted relief sediment mounds preserved 
over a large area. This was initially visited 
during helicopter reconnaissance, and then 
revisited by vehicles for OSL sampling and 
further prospection. The OSL sample was 
collected from sands underlying a small 
exposure of lake sediments. The tube was 
collected from there location of a horn core 
(right side? Gazelle?), which was associated 
with a fragment of long bone. A large area 
of lacustrine sediments extends above and 
beyond the homcore/osl site. Lithics are 
concentrated on the slope of these sediments, 


134 Nefud 2016 Survey Report 


and are not far from the sampling spot. Lithics 
are at very low density. Quartzite. Mixture of 
small handaxes and rather crude Levallois- 
like prepared cores. While it is possible that 
this represents a mixture of lower and middle 
Palaeolithic assemblages, HSG felt on 
reevaluation of the site and a larger collection 
being made that the assemblage is probably 
temporally homogeneous, and represents a 
late (-MIS 9) Lower Palaeolithic assemblage. 
Few lithics were observed elsewhere 
(although not whole site was carefully 
inspected). Of note is the presence of two 
bedrock exposures which appear to constrain 
the lake (this does not appear particularly 
obvious when viewed from aerial image, 
but was clear on the ground where relative 
topography can more clearly be judged). 
These bedrock exposures are into the desert, 
and such places show that raw material may 
have been available for hominins. Only the 
main area of exposed bedrock was visited. 
This has variable lithology, but includes some 
highly quartzitic material and some more 
sandstone-like. A crude handaxe collected 
near them seems to be made of the material 
represented at the bedrock source. 

WNEF16 26: 

28.1356388 N, 39.4411666 E 

A large site with a series of meas. Very 
impressive site. A large site with a series 
of mesas. Very impressive site overall. 
Nick retrieved a relatively large number of 
handaxes along particular mesa tops. Julien 
also located two handaxes together on top 


of another mesa top. The handaxes were 
among the largest found to date. There 
were also rare examples of prepared core 
technologies, which may or may not be be 
MP. A groundstone artefact was the only 
clear example of a Holocene artefact. No 
particular need to go back to this site. 

WNEF16 27 (aka ‘heli 3’): 

28.111277777 N, 39.43530555 E (Plate 6.8c) 

Another very large site, with a series of 
mesa-like mounds. Aside from lithics here 
and there, they were concentrated along the 
‘cresentic’ exposure of lake sediments at 
the topographic high point of the site. These 
mostly consist of handaxes of different 
morphologies and stages of weathering, 
flakes, and simple PCT. While again this may 
represent a mix of LP and MP, HSG felt that 
it most likely reflects a late LP assemblage 
with PCT elements (as with WNEF16 25). A 
section was logged and the underlying sand 
sampled for OSL dating along this exposure 
of sediments. Immediately above this (i.e. on 
top of sediment exposure) a concentration of 
lithics was found, with more than 50 small 
flakes observed. Seems like a knapping 
scatter on a shoreline. 

SGS site 6; 

28.139851 N, 39.460081 E 

The site was visited to complete coverage of 
the coordinates given to us by SGS. While 
only extremely rapid pedestrian survey was 
conducted, missing large areas of the site, no 


fossils were identified. The site is however 
very interesting from a palaeoenvironmental 
perspective. Various prominent inverted relief 
features, capped by lacustrine sediments. 
Some of these evidence at least two phases 
of lake formation. A nice source of lacustrine 
chert was noted here. Different kinds and 
colours of sediments hint at a complex 
geomorphology. The only other feature of 
interest was a low density scatter of Holocene 
lithics, and some ostrich eggshell fragments 
were collected. No Pleistocene artefacts were 
identified. 

WNEF16 28 (‘TAG 2’): 

27.43367899 N, 39.37844885 E 

A small exposure of lacustrine sediments 
located near TAG. It features low density 
lithics (mostly non-diagnostic, but including 
a Levallois core) and fossils (including 
horncore and teeth). OSL samples and 
sediments were collected from the site. 

WNEF16 29 (‘TAG 3’): 

27.4320695 N, 39.38414562 E 

Another small lacustrine patch near TAG. 
Only 1 ‘ugly’ lithic found, so probably best 
to ignore the lithic. Five hearths were on the 
palaeolake sediments. Sampled for OSL? 

WNEF16 30. (aka Wusta, aka fingerbone 
site): 27.4198991 N, 39.39717763 E 

This site is also located near T’is al Ghadah. 
It has been briefly visited previously, and 
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a low density lithic scatter noted, but the 
significance of the site had been not realised 
on this initial inspection. The site was 
revisited in 2016 along with SGS colleagues 
and a number of fossils were noted along 
and close to a long thin exposure of marls 
(on left in Plate 6.8d). Of particular note 
is a medial phalange, which appears to be 
belong to Homo. Detailed studies will need 
to be conducted to confirm this taxonomic 
attribution. Following this discovery detailed 
transects were walked across the site and 
fossils and lithics collected and recorded 
using DGPS. Fossils (bovids, hippo, 
Melanoides tuberculata shells etc.) were 
found along the exposure of lake sediments, 
with a particularly great concentration at 
the bottom of the slope (the site is rather 
inclined). Some were embedded in the lake 
marls, as they were in the further exposure 
of lark sediments (to right in Plate 6.8d). 
Small trenches were excavated in both of 
these exposures to collect OSL samples and 
sediment samples, to both characterise the 
environments and understand the relationship 
between these two deposits. In total more 
than 300 fossils and around 150 lithics were 
collected. Lithics were found across the site, 
both in the areas shown in Plate 6.8d and to 
the north. Where the fossils were collected 
seem to represent the point point of the 
palaeolake which extended to the east. This 
has now generally eroded away, with only 
a small exposure of browny-orange marl¬ 
like sediments rising away from the fossil 
area. From this a large number of irregularly 
shaped nodules of lacustrine chert have 
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been eroded. A fair number of these appear 
to have been knapped in a simple way. The 
most significant lithics are those located 
around where the fossils were collected. 
Although small in number these indicate a 
Middle Palaeolithic technology; Levallois 
reduction, with centripetal preparation and 
platform faceting. Materials are generally 
of quite quality, and the general paucity of 
archaeology in this part of the Nefud may 
relate to limited raw material availability in 
comparison to areas to the north. 

KAM-4: 28.0281933 N, 39.3522884 E 

The site of Khali Amayshan-4 (KAM-4) was 
previously studied in 2014. The significance 
of the site was rapidly recognised, as it 
preserves a series of palaeolakes in a single 
interdunal corridor, which formed during 
interglacials of the late Middle and Late 
Pleistocene. Each lake, now dated by OSL, 
is associated with a distinctive stone tool 
assemblage, making this a key environmental 
and archaeological site for the region. Work 
in 2014 consisted of basic mapping of the 
site, pedestrian transects to collect all stone 
tools, and the exposure and sampling of 
sections on each lake for sediments and OSL. 
Work in the 2016 season aimed to extend the 
work done in the earlier season. The focus 
was, in particular, on lake 4, dated to MIS 
5. Here fossils and lithics had been found on 
the edge of a small palaeolake (Plate 6.8c) 
and it seemed likely that excavations would 
recover these materials in situ. 
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In total four trenches were dug on lake 4 (Plate 
6.8c). These succeeded in demonstrating 
the context of fossils and lithics for the site. 
These occur between two marl units, and 
particularly the green sediments immediately 
below the upper marl. The stratigraphic 
sequences of the four trenches follows the 
same basic structure, but with important 
lateral variability. The same applies to the 
original 2014 section. Fossils were recovered 
from trenches 1, 3 and 4, and stone tools 
from 4. 

As well as demonstrating the stratigraphic 
context of fossils (e.g. see Plate 6.9a) and 
lithics (6 lithics were recovered firmly in 
situ in trench 4), the trenches highlight 
considerable variation in the sediments of 
lake 4. The 2014 section is short, and the 
layers are thicker in the 2016 trenches, which 
following the same basic pattern. It is also 
clear from trenches 1 and 3 that the sediment 
layers are not flat, but are in this area steeply 
inclined. Faunal remains were concentrated 
in the sandy area between and east of trenches 
1 and 3. Our original interpretation of this 
was that erosion had removed the top layer 
of marls and therefore exposed the fossils by 
erosion. While in part this is true, trenches 1 
and 3 reveal a more interesting story in that 
the underlying sand in both trenches is steeply 
sloping up towards the sand spit. This seems 
therefore to reflect ancient topography, with 
a sand spit extending from the dune which 
contained the lake. Animals may have used 
this to access the lake as it formed, with their 
bones being preserved in the mud/clay like 


sediments which formed between two deeper 
lake phases. Erosion of the sites of the spit 
then led to the exposure of preserved fossils. 

Various taxa were recovered at KAM-4, 
including bovids, hippos, rodents, and birds. 
This promises to be a key MIS 5 faunal 
assemblage. Elsewhere on the site, fossils 
were recovered for the first time on the MIS 
9 lake (lake 2). This appears to be the first 
faunal assemblage dated to MIS 9 in Arabia. 
At the far south of the site, a small exposure of 
lake sediments (sampled for OSL) associated 
with lithics believed by HSG to likely date 
to MIS 3, was examined and a fairly dense 
assemblage of ~100 fossils collected. 
Some appear to be burnt. If the dating and 
association are confirmed, this would be the 
largest MIS 3 faunal assemblage known in 
Arabia. Finally, OSL samples were from the 
lake currently dated to MIS 7. This is because 
this lake is not stratigraphically constrained 
between other dated sediments, is dated 
from a single sample, and is currently one of 
only two dated MIS 7 assemblages in Saudi 
Arabia. If confirmed to be MIS 7 then lake 
3 offers a key reference point, if the initial 
estimate is erroneous then we have to the 
chance to correct it. 

Conclusion 

That a short survey of the Tabuk area revealed a 
considerable number of palaeoenvironmental 
and archaeological sites revealed the high 
potential of the area for future studies. 
Several promising sections and other findings 
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for environmental analysis were made. From 
an archaeological perspective, the discovery 
of several Middle Palaeolithic sites was the 
key finding. Little clearly Holocene was 
recovered, and the Lower Palaeolithic only 
marked by scattered large cutting tools 
(handaxes). Within the Middle Palaeolithic 
variable technology and weathering hints 
at multiple periods of occupation, and with 
reference to the wider regional situation we 
hypothesise evidence for human occupations 
in MIS 5 and MIS 3. 

The Nefud survey and excavations revealed 
a remarkable number of highly significant 
sites. As well as the first discovery of a 
palaeoriver inside the Nefud, our study 
covered multiple new palaeolakes. More 
than 30 OSL samples were collected, which 
will lead to a considerable refinement of our 
understanding of the area. The survey poses 
a number of questions, including 

1) why do some palaeolakes have abundant 
archaeology, and some almost none? And 

2) at particular sites, do different areas of 
sediments represent different phases of lake 
formation or lateral variability +differential 
erosion? 

In archaeological terms, virtually all of the 
findings in the area can be assigned to the 
Lower Palaeolithic, Middle Palaeolithic or 
Holocene/Neolithic. These different phases of 
archaeology relate to palaeolakes differently. 
The middle Palaeolithic ones generally to 
be more closely related to ‘shorelines’ (e.g. 
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KAM-4). Lower Palaeolithic lakes generally 
appear old and heavily eroded, so less 
relation between sediments and archaeology. 
Holocene use of lakes basically when they 
are old and eroded, and have formed inverted 
relief features. Thus forming good vantage 
points for small Holocene campsites, so 
archaeology associated with palaeolake 
features, but not because of specifically 
increased humidity (although that is likely to 
be part of the story too). A key finding this 
year was that several sites had very sparse 
archaeology. Why was this? Were the lakes 
very old, and covered by sand during periods 
of hominin occupation? Was raw material 
access limited? Or perhaps multiple such 
factors were at play. 

Finally, several obvious targets present 
themselves for future research. Several 
basins would provide new information 
on environmental change and particularly 
palaeolake formation. Terraces near Tayma 
could also be sampled. In terms of Lower 
Palaeolithic archaeology, large excavations 
are likely to be needed to reveal buried 
material, as it occurs at low density. But 
sites such as WNEF16_25 and 27 might 
be good candidates in this regard. For the 
Middle Palaeolithic, enlarged collections 
and excavations of sites near Tabuk would 
produce important evidence. In the desert 
area, more work can always be done at 
KAM-4. Other sites this year did not produce 
particularly rich or promising MP material. 
For the Holocene, only a couple of days of 
work was done at WNEF 166 and a very 


short visit indeed made to WNEF16_22. Both 
of these sites would repay much more work 
being done at them. In fossil terms, the ‘easy’ 
work has probably largely been completed 
at 16.3. KAM-4 and WNEF 16 6 would 
both repay continued excavation, and would 
certainly produce many more buried fossils. 
Before any such future research is undertaken, 
analysisg the lithics, fossils, sediment sample 
and OSL samples must be undertaken, which 
will allow us to considerably pad out the 
basic description of sites given in this report. 

Appendix. Knapping experiments. 

Some basic actualistic knapping experiments 
were carried out to gain some insight into 
raw material factors. The knapping was 
done by HSG using a locally sourced quartz 
hammerstone. Materials involved came from 
two sources, 1) large ferruginous quartzitic 
beds at WNEF16_12, 

2) lacustrine cherts, a previously undescribed 
raw material in this area, from WNEF16 30. 
Similar-ish material has been observed at 
many palaeolakes in the area on this trip, of 
variable quality. Quite good at WNEF16_4, 
where it occurred in a kind of tabular form 
and better quality. 

Several pieces of quartzite were collected at 
WNEF 1612. Where some (minor) evidence 
of knapping was also seen on some pieces, 
but at low density. Interestingly, the material 
was very variable for knapping quality. This 
variability was not evident on collecting 


the material. This was a huge exposure of 
quartzitic material, on a raised ridge near the 
desert edge so the kind of place we might 
expect raw material to have been procured 
from. The first example knapped behaved 
very well. It has a thin cortex. Flaked pretty 
easily, although as to be struck quite hard as 
a tough material. Very homogenous inside, 
no geodes or other imperfections. While 
a relatively inexperienced knapper, HSG 
was easily able to produce a large Levallois 
flake. But then another piece was knapped 
and this just kept breaking in half. Unclear 
why, they superficially looked very similar. 
Microfracturing, for some reason. So seems 
like there is a lot of variability at the scale of 
a single site. 

The other material knapped was lacustrine 
chert from WNEF16 30. At this site this was 
forming as roughly circular pieces, generally 
about the size of a cricket ball approximately. 
Very irregular shape, with weathered 
exterior. This was most prevalent at the end 
of the site furthest from the fingerbone. This 
is where overlying lacustrine sediments have 
been eroded, leaving the harder chert as a 
scree like deposit on a slope, at moderately 
high density. A quite high number of these 
were flaked, so a couple of unmodified 
examples of the material were collected to try 
knapping. One piece was more cherty/nicer 
than the other one, but both are very poor 
material for knapping. They were very hard 
to flake, both because of the shape as hard to 
get good angles, and because they had to be 
struck extremely hard to get flakes off. So I 
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managed to get only a few really ugly flakes. 
Also the fracture on the material seems kind 
of half concoidal/half just breaking. But 
useful to know as this has not been described 
before. It was extensively flaked on site, and 
recognised elsewhere. But does not seem to 
be regularly transported, and is only really 
recognised on site. So does not seem to 
have been held in high regard by prehistoric 
humans. 


Preliminary Report on 2013 Fieldwork in Southwest Saudi Arabia 
by the Disperse Project: (1) The Farasan Islands 

M. Meredith-Williams 1 , G.N. Bailey 1 , N. Hausmann 1 , S. A1 Ghamdi 2 , 

A.M. Alsharekh 2 , K. Douka 3 , C. Beresford 4 , B. Larson 4 


Introduction 

Fieldwork took place over a period of 6 weeks 
on the shell mounds of the Farasan Islands. 
Over 3000 shell mounds or shell-bearing 
sites have now been recorded. The majority 
of these sites are on the islands of Farasan 
Kabir, Saqid and Qumah, but small shell 
mounds or deflated shell scatters have also 
been observed on some of the smaller islands 
as well. The principal objectives of the 2013 
work were: (a) to extend excavation and 
sampling to a larger number of shell mounds 
to complement the excavations previously 
completed at Janaba 4 and Khur Maadi 
1057, and to provide a better understanding 
of inter-site variation, using techniques of 
rapid excavation and detailed sampling tried 
out on similar mounds in northern Australia 
(Shiner et al. 2013); and (b) to initiate a new 
major programme of radiocarbon dating and 
palaeoenvironmental analysis, including 
stable isotope analysis of the principal 
mollusc species Strombus fasciatus (Bom) to 
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provide information on processes of mound 
formation, seasonality of shell collection and 
climate change. 

Three major clusters of sites were selected 
for sampling (Plate 7.1a), resulting in the 
excavation of 17 shell mounds in a variety 
of micro locations associated with different 
types of location and shoreline environments. 
All stratigraphic sections were drawn and 
photographed. Samples for dating and 20 cm 
x 20 cm columns comprising bulk samples 
of shell-midden deposits were removed 
from the sections of every excavated deposit 
to facilitate the dating programme and the 
palaeoclimatic and palaeoecological analysis 
of the molluscan assemblages. Modem 
shells were collected to supplement the 
interpretation of isotope and trace-element 
signatures in the archaeological specimens. 
This resulted in 490 samples of bulk midden 
deposit and associated samples for dating. 
Some of this material was sorted and 
described in the field, and other material was 
brought back to England under permit for 
specialist analyses. 

The Farasan fieldwork included, for the first 
time, the participation of a party of students 
from Jizan University, who spent a week 
taking part in excavation and post-excavation 
work. We also received visits from Dr. 
Rashad Bantan, Dr. Ramadan Abu Zied and 
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Dr. Ibrahim Ghandour from the Department 
of Marine Geology, King AbdulAziz 
University, Jeddah, and Dr. Abraham Florius 
from the media section of the SCTA, Riyadh, 
who filmed some of the fieldwork activities. 

Background 

The Farasan Islands have one of the most 
extensive assemblages of undisturbed shell 
middens in the world, with over 3000 sites 
recorded to date (Plate 7. la), and many more 
yet to be surveyed in detail (Bailey etal., 2007, 
2013; Williams 2010; Meredith-Williams et 
al., in press). Previous results suggest that 
these sites represent a period of intense coastal 
exploitation centred on shellfish gathering 
and fishing. This hypothesis is based on 
evidence from excavations of two mounds 
during previous years: Janaba 4 (JE0004) and 
Khur Maadi (KM1057). Radiocarbon dates 
from these two sites puts the period of shell 
mound accumulation between 5500-5000 
cal BP (3500-3000 cal BC) (Demarchi et 
al., 2010; Williams 2010). However, the two 
sites display markedly different compositions 
and patterns of accumulation, suggesting 
that they were used in different ways or for 
different activities. 

The period around 6000-4000BP is of 
particular interest. Climate became more 
arid (e.g., Arz et al., 2003), and domesticates, 
ceramics and farming are also thought to 
have arrived in the Southwest region during 
this time (e.g., Durrani, 2005). Whilst the 
Farasan Islands seem to demonstrate a well- 
developed coastal economy, the mainland has 
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only hints of coastal exploitation, consisting 
of a few extensive shell midden deposits or 
scatters occurring as isolated sites or in small 
groups, but no real mounds. These scatters 
often show a broader subsistence strategy 
than shellfish gathering and fishing, with 
bones of domesticates and hunted game also 
present. Further investigation of the Farasan 
shell mounds is needed in order to better 
resolve the relationship between these sites 
and those on the mainland. 

On the Farasan Islands, the shell mounds tend 
to form dense clusters of sites, concentrated 
around shallow bays that would have 
provided extensive and easily accessible 
beds of marine molluscs. Within the major 
clusters, the majority of shell mounds, and 
especially the largest ones, are on well- 
defined palaeoshorelines, often forming an 
almost continuous series of deposits in linear 
fashion along the shoreline over a distance 
of a kilometre or more. The palaeoshoreline 
itself is characterised by a wave-cut notch 
in the edge of the coral platform on which 
the mounds are located. The height of this 
platform above modem sea level and its 
distance from the modern shoreline varies 
because of localised tectonic deformation. 
Within the major clusters, there are often 
numbers of smaller shell middens, usually 
low mounds or shell scatters, set back from 
the contemporaneous shoreline, sometimes 
by as much as several hundred metres or more 
inland. This distribution pattern is not unique 
to the Farasan Islands, being found in other 
groups of shell midden sites in other parts 
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of the world. The excellent archaeological 
visibility of the Farasan sites lends them 
to further investigation of this distribution 
pattern, in order to assess to what extent sites 
situated in different locations, and especially 
those situated further inland, have different 
functions, belong to different periods, or 
differ for some other reason entirely. The 
formation processes of shell mounds are 
another theme in need of investigation. 
Previous field seasons have thrown some 
light on this question also, but there is a need 
for sampling of additional sites. 

Methods 

We selected three clusters of mounds for 
more detailed study, one situated on the 
east arm of Janaba Bay (Janaba East), and 
the other two on either side of a large sand- 
filled inlet at the western end of Janaba Bay 
(Janaba West) referred to here as Janaba 
West (South) on the southwest side of this 
major bay, and Janaba West (North), on 
the northeast arm of the same bay (Plate 
7.1a). All three clusters are associated with 
shallow bays that originally afforded a rich 
and extensive habitat for marine molluscs, 
but which have become filled with sediments 
to form terrestrial sand flats and sand dunes, 
with progradation of the shoreline to its 
present position. All three clusters include 
a variety of deposits of different sizes, 
including some of the largest shell mounds 
in the area, as well as smaller mounds or 
scatters, and in different types of locations 
including sites on the palaeoshoreline, 
inland from it, and in some cases in front of 


the palaeoshoreline on the sandy infill of the 
former bay. 

A representative sample of the sites within 
each cluster was selected for detailed 
investigation, including sites of different 
sizes and in different sorts of locations, 
resulting in a total of 17 excavated sites. 

At each site, a lm-wide trench - or 2m wide 
in some cases - was excavated from the edge 
of the site to the centre at what was judged 
to be the deepest point, in order to expose 
a section across one half of the mound and 
through the full depth of the deposit to the 
underlying natural surface. The shell deposit 
was removed with pick and shovel and piled 
on the side of the trench without further 
investigation. Any unusual material was 
noted and collected where appropriate but no 
attempt was made to sieve the deposits for 
non-shell material or to follow stratigraphic 
layers. There is, of course, a risk with this type 
of rapid excavation that individual finds such 
as artefacts or vertebrate bone will be missed. 
However, previous work has demonstrated 
that these materials exist in such low density 
that very large volumes of shell deposit 
have to be removed to generate even a very 
small collection of small finds. Conversely, 
without rapid excavation, it is impossible to 
obtain sections through a sample of mounds 
from which well-provenanced and stratified 
samples can be collected for dating and 
palaeoenvironmental analysis. All excavation 
involves a compromise between the volume 
of deposits to be excavated and the care with 
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which the excavated deposits are removed, a 
compromise best achieved through a two-tier 
sampling strategy in which some deposits are 
removed rapidly to gain an overview of major 
site features, and other deposits are selected 
for careful removal to maximise the recovery 
of small finds, small-scale features such as 
hearths, and material for scientific analysis. 

The exposed sections were cleaned, photo¬ 
graphed and drawn, with particular attention 
to evidence of layering, ash lenses, changes 
in shell composition and condition, 
unconformities and disturbances, and any 
other features of stratigraphic significance 
or indicative of ways in which the mound 
had accumulated. A column, 20cm x 20cm 
in area, was then excavated into the section, 
subdivided into 5 cm spits (units 5cm deep). 
All material from each spit was collected in 
bulk and bagged separately, so that it could 
be sorted and analysed later. Sometimes 
more than one column was removed in this 
way from a given site, depending on its size, 
the depth of deposit and the complexity of 
the stratigraphy. Individual samples of shell 
or charcoal for dating were also removed 
directly from the section in relation to the 
observed stratigraphy by the radiocarbon 
specialist (Katerina Douka). Individual shells 
of Strombus fasciatus required for laboratory 
analysis of growth structures and isotope 
composition were also removed directly 
from the section by the mollusc specialist 
(Niklas Hausmann). This method of sampling 
provides the best assurance that the results 
of dating and scientific analysis are securely 
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provenanced. Since a major programme of 
radiocarbon dating and isotope analysis is a 
key element of the current Farasan project, 
systematic collection of high-quality samples 
is essential. Sediment samples for dating by 
Optically Stimulated Luminescence (OSL) 
were also taken, where appropriate, from 
underlying beach deposits and sediments at 
the base of sections to provide a date for the 
pre-mound surface. Bulk samples of sediment 
for soil micromorphology and phytolith 
analysis were also taken where appropriate 
from within or beneath the shell deposits. 

After completion of the work, all trenches 
were filled in again to restore the sites to their 
former condition. 

Janaba East: General Description 

This group includes some 30 shell middens, 
ranging from tall mounds over 2m thick to 
shell scatters (Plate 7.1b). The most inland 
site is a ruined mosque about 900m inland 
from the modem shoreline with other 
structures nearby, but there is no evidence of 
shell deposits here. A total of nine sites was 
excavated in this group, two shell mounds 
over 2m thick (JE0086 and JE0087), one 
mound taller than lm (JE0078), two low 
mounds less than 1 m thick (JE5641 and 
JE5642) and 3 shell scatters (JE5656, JE5662 
and JE5800). JE 0 has some coral blocks 
on the surface representing the remains of 
structures (Plate 7.2d), but there was not 
sufficient time to excavate this site, so that 
it remains unclear whether the structure 
was built at the time when the shells were 
accumulated, or at some later date. 
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The excavations provided useful indicators of 
both local and more widespread environmental 
changes. Locally both JE0078 and JE0086 
are located on a beach ridge aligned along the 
main palaeoshoreline. JE0087 and JE5656 
are located immediately behind the main 
palaeoshoreline, but are located on their own 
beach ridge, which presumably represents an 
earlier shoreline, suggesting an early-dated 
seaward progradation of the shoreline after 
these mounds were accumulated. 

At the base of JE5656 there is a palaeosol, 
which also appears beneath JE5641 and 
JE5642 where the shell deposits have 
protected it from erosion. This indicates that 
soil formation in this location occurred before 
the shell middens started accumulating and 
may indicate climatic conditions more humid 
than those present today. 

JE0078. One of a number of low mounds 
c. lm in height and 10m across that have 
merged to form an almost continuous line 
of mounds along the palaeoshoreline. This 
mound is truncated at its southern end by 
a watercourse that has cut through the old 
beach ridge and down to the coral bedrock, 
and eroded the side of the mound. This steep 
side was exploited to facilitate excavation of 
a short trench, c. 1,5m in length to the centre 
of the mound (Plate 7.2b). One column of 28 
bulk samples was excavated from the section. 
The shell composition is predominantly S. 
fasciatus, but layers with numbers of larger 
gastropods are also visible in section. 


JE0086. This is a 2m high mound, 20m 
across, located on the same beach ridge as 
the previous mound. A 2m long section was 
exposed, although this did not reach the 
centre of the mound due to the presence of 
a concrete survey marker. It is composed 
predominantly of S. fasciatus, and a column 
sample resulted in 19 bulk samples. 

JE0087. This is a 2m high mound, 25m 
across, located on a separate beach ridge to 
JE0086 - further inland (Plate 7.2c). A 10m 
long section was excavated to the centre of 
the mound; it is composed predominantly 
of S. fasciatus, and 52 bulk samples were 
recovered from one colu mn sample. 

JE5656. This appears as a broad scatter, 
20m in diameter, with lithics and pottery 
on the surface, and much of the surface has 
been disturbed by vehicle tracks. The section 
shows a deposit that ranges from 20-50 cm 
in thicness, with a matrix-rich silt-sand shell 
deposit dominated by S. fasciatus (Plate 
7.2d). Chicoreus shells are also present. 
The underlying sediment is a beach ridge. 
A shallow trench was excavated through the 
deposit across the whole width of the site, 
and two column samples yielded 28 bulk 
samples. 

JE5641. A low mound c. 30cm high and 
10m across, set back inland. A 5m long 
trench was excavated to the centre of the 
mound, exposing shell deposits dominated 
by Strombus fasciatus, overlying a brown 
palaeosol preserved under the mound, and 
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resulting in 11 bulk samples from 2 columns 
(Plate 7.2e). 

JE5642. A low mound, c. 75 cm high and 
15m across, also set back inland (Plate 7.2f). 
A 10m long trench was excavated to the 
centre of the mound, exposing shell deposits 
dominated by S. fasciatus, overlying a brown 
palaeosol preserved under the mound, and 
yielding 19 bulk samples from 2 column 
samples. 

JE5662 and JE5800 are both scatters 
deposited onto wind-blown sand behind the 
modem beach (Plate 7.3a). Both scatters 
are c. lm in diameter, and are only one or 
two shells deep. The dominant shell species 
is Chicoreus sp., and there is evidence of 
hearths in both deposits. Two bulk samples 
were recovered from each site. 

Janaba West (Northeast): General 
Description 

The northeast side of the Janaba West 
palaeobay has a very interesting distribution 
of sites that demanded investigation 
(Plate 7.3b). Not only is there a major 
palaeoshoreline with traces of an undercut 
notch typical of palaeoshorelines found 
elsewhere, with shell mounds strung along 
the old beach ridge, but there are also no less 
than three further potential palaeoshorelines 
between the main one and the sea, as well 
as sites set back further inland. The five 
excavated sites form a transect through these 
features. 
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The three sites from the seaward palaeoshore¬ 
lines are presumed to be the youngest of the 
group because of their locations (JW5710, 
JW5694 and JW5697) and all are very thin 
shell deposits no more than 30cm deep that 
have probably undergone some degree of 
deflation because of the unstable sandy 
surface beneath them. All are located on 
low sandy beach ridges with shell scatters 
extending along the line of the ridge in each 
case. The sites appear to represent a response 
to environmental change whereby site 
locations followed the retreating sea. 

JW1727 is located on the main palaeoshoreline 
and is a typical larger shell mound. It is 
located on a beach ridge, which in turn 
sits upon a slight rise in the coral terrace - 
perhaps a wave cut feature. Inland of this site 
is JW1705, a lower mound deposit that sits 
on top of a deep palaeosol. 

As with the Janaba East investigations, 
these sites appear to show changing local 
and regional environmental and climate 
conditions and human responses to them. 

JW1705. A scatter c. 20m across. The 
majority of the site is covered by a layer of 
Chicoreus sp., one or two shells deep (Plate 
7.3c). In places this is underlain by c. 15cm 
of Strombus fasciatus. An in-filled gully 
runs beneath the site, filled with silt, and 
locally with Chicoreus sp. A trench 10m was 
excavated to the centre of this site, resulting 
in 19 samples from two columns. 
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JW1727. A 2m deep shell mound about 
30m across, located on a beach ridge with 
extensive windblown sediment build up 
around the shell deposit. A 15m long trench 
was excavated to the centre of the site, with 
two column samples taken, and a total of 65 
bulk samples. One pottery sherd was found 
in-situ in the upper layers of the site during 
excavation. S. fasciatus is the dominant 
species, but mussel shells are also present. 

JW5694. A scatter c. 5m in diameter and 
30cm deep, composed of Chicoreus sp. and 
ashy sediment, located on top of a beach 
deposit. Many pieces of vertebrate bone and 
ceramics were recovered. Nine bulk samples 
were taken from one column (Plate 7.3d). 

JW5697. A scatter c. 5m in diameter and 
one or two layers of shells deep (Plate 7.3c), 
composed of Chicoreus sp., located on top 
of beach deposits. Nine bulk samples were 
taken from one column. 

JW5719. A scatter c. 5m in diameter and 
one layer of shells deep, located on top of a 
beach deposit and composed of Chicoreus 
(Plate 7.3f). Five bulk samples were taken 
from 1 column. 

Janaba West (Southwest): General 
Description 

On the south side of the Janaba West 
palaeobay, four more sites were excavated 
(Plate 7.4a). Here the palaeoshoreline is 
most pronounced, with a clearly identifiable 
undercut notch, and this appears to become 


progressively more elevated towards the 
southernmost end to form a cliff some 2m 
high. This shoreline has one of the most 
impressive linear distributions of shell 
mounds on the whole island, with at least 
40 individual mounds including some very 
large ones, some of which merge into a 
single line in places. There are no later shell 
middens on the sand deposits in front of 
this palaeoshoreline. Two of the large shell 
mounds on the main palaeoshoreline were 
excavated, one at the mouth of the palaeobay 
close to the modem shoreline (JW2298), and 
one close to the northern end of the linear 
distribution of sites towards the head of the 
palaeobay (JW1807). Both of these are large 
mounds over 2m high. The first inland site 
excavated is JW1864 - roughly midway 
along the distribution of linear sites, and set 
about 100m inland. The other (JW3120) is 
set back about 500m inland. 

Both JW2298 and JW1807 are deposited on 
old beach deposits, but the beach deposits 
under JW2298 are eroded into and overlying 
a palaeosol. JW1864 and JW3120 are also 
located on palaeosols. Again these sites 
show that the local conditions have changed, 
with both shoreline and climatic change 
affecting the landscape. In addition the beach 
sediments under JW2298 show that relative 
sea level was originally higher than the 1.5m 
undercut cliff on which the mound sits. 

JW1807. A 3m high mound, c. 40m in 
diameter, located on top of a beach ridge 
(Plate 7.4b). A 20m trench was excavated 
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to the centre of the mound, and 115 bulk 
samples were recovered from three columns. 
The predominant species is S. fasciatus, and 
Chicoreus sp. is also present. A pottery sherd 
was found stratified in the upper layers of the 
mound. 

JW1864. A low mound, c. lm deep and 
15m in diameter. A trench was excavated to 
the centre of the mound, and 23 bulk samples 
were recovered from one column (Plate 
7.4c). The site overlies a thin palaeosol, and a 
single lithic piece was discovered at the base 
of the midden. 

JW2298. A 2m high shell mound, 30m 
across. A trench was excavated to the centre 
of the mound, yielding 70 bulk samples 
recovered from two columns (Plate 7.4d). 
The mound is located on a well-developed 
palaeosol, in turn overlain by a beach deposit. 
The coral platform on which these deposits 
sit has been undercut by marine erosion to 
create a typical notch, formed at the time 
when the sea came into the bay (Plate 7.5a). 

JW3120 . A low mound of c. 50cm thickness 
and 10m diameter. This is composed of S. 
fasciatus with a limited palaeosol preserved 
under the mound, and resulted in 12 bulk 
samples recovered from one column in a 
trench excavated to the centre of the mound. 

Conclusion 

The progamme of excavations this season 
has given a new insight into the variability 
of the shell mounds and their relationship to 
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changing shorelines and climatic conditions. 
The palaeosols preserved beneath some shell 
mounds are of particular interest, because 
soils do not currently form on the islands in the 
areas where the shell mounds are located. The 
palaeo-beach ridges preserved under many 
mounds also demonstrate the dynamic nature 
of shoreline change. Where these ridges have 
shifted seawards in relation to relative sea- 
level change, sites of shell deposition have 
moved with them. It is also clear that the sites 
as a whole span a considerable time range, 
rather greater than that indicated by the initial 
radiocarbon dates obtained from Janaba 4 and 
Khur Maahdi 1057. Some of the more recent 
sites found on the sandy infill, particularly 
at Janaba West (North) contain pottery and 
bones of vertebrate fauna, but whether this 
reflects differences in the use of different 
sites or different and perhaps age-related 
conditions of preservation will have to await 
further analysis. In addition, although S. 
fasciatus is the dominant species in most 
cases, there are differences in the secondary 
species at different sites, which may reflect 
habitat variations in different localities and at 
different time periods, as well as intermittent 
layers dominated by the larger gastropods, and 
this pattern will become clearer once analysis 
of the bulk samples has progressed further. 
At least one piece of pottery has also been 
recovered from within one of the large shell 
mounds on the major palaeoshoreline, which 
is the first time that an association between in 
situ ceramics and shell deposition in the large 
shell mounds has been demonstrated. 
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Aims and Cruise Objectives 

The Farasan Islands cruise of the research 
vessel R/V AEGAEO (HCMR) is the first 
stage in a sub-project of DISPERSE (Work 
Package 3), concerned with offshore and 
underwater investigation of the submerged 
landscapes in the southern Red Sea. The 
Farasan Islands cruise is a joint mission with 
the Hellenic Centre for Marine Research 
(HCMR), Greece. The cruise took take place 
between 29th May and 13th June, with a 
research team of22 personnel from the HCMR, 
the University of York, King Saud University, 
King Abdul Aziz University and the Saudi 
Geological Survey, 20 of whom took part in 
the on-board activities (Appendix 1; Plate 
8.1a). This is a Cruise Report on the survey 
works accomplished and the achievements 
during the 2-week marine survey. The cruise 
took place between 29 th May and 13 th June. 

1 Hellenic Centre for Marine Research, RO. Box 
712, 19013 Anavyssos, Greece Email: sakell@ 
hcmr.gr 

2 Department of Archaeology, University of York, 
The King’s Manor, York, YOl 7ER UK 

3 Maritime Archaeology Trust, Room W/195, 
National Oceanography Centre, Empress Dock, 
Southampton, SOM 3ZH, UK. 

4 Department of Archaeology, King Saud University, 
RO. Box 2627, Riyadh 12372, Saudi Arabia. 

5 Saudi Geological Survey, JRO. Box 54141, 
Jeddah, 21514, Saudi Arabia. 

6 Laboratoire Tectonique, Institut de Physique du 
Globe, 4 place Jussieu, 75252 Paris, France 


DISPERSE - Dynamic Landscapes, Coastal 
Environments and Human Dispersals - is 
a 5-year (2011-2016) Advanced Grant 
(Agreement No. 269586), funded by the 
European Research Council under the ‘Ideas’ 
specific programme of the EU Seventh 
Framework Programme, with Prof. Geoff 
Bailey (University of York) as Principal 
Investigator, Prof. Geoffrey King (Institut 
de Physique du Globe de Paris) as co- 
Investigator, a small team of postgraduate 
and postdoctoral researchers funded by the 
project, and a wider team of participating 
international specialists, including Saudis, 
in archaeology, geochronology, geology, 
geophysics, tectonic geomorphology and 
palaeoclimatology. The project is concerned 
with a wide range of research including 
fieldwork in East Africa, Saudi Arabia and the 
Eastern Mediterranean. The Saudi Arabian 
work is a joint Saudi-UK project co-directed 
by Prof. Geoff Bailey (University of York), 
and Prof. Abdullah Alsharekh (King Saud 
University), in partnership with the Saudi 
Commission for Tourism and Antiquities. 

The general aims of the cruise were as 
follows: 

• Undertake a preliminary underwater 
survey of selected areas of the offshore 
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continental shelf in the Farasan-Gizan 
region 

• Reconstruct the broad outlines of the now- 
submerged landscape and identify specific 
locations that might have preserved 
archaeological evidence of past human 
settlement when sea level was lower than 
present, down to approximately the -120m 
bathymetric contour - the approximate 
position of sea level at its maximum 
regression 20,000 years ago. 

These aims were realised through the 

following specific objectives and activities: 

• Reconstruct specific features of the 
submerged landscape as it would have 
existed when sea levels were lower than the 
present, focusing on geological structure, 
geomorphology and topographic features 
such as hill and valley systems, drainage 
basins palaeoshorelines, stream channels, 
lake basins, spring lines, sediment-filled 
valleys, cliff lines, caves, and rockshelters, 
of potential significance for understanding 
the prehistoric landscape and its potential 
for human occupation 

• Identify more localised features that 
might have been focal points for repeated 
human activity and the deposition and 
accumulation of archaeological materials 
such as stone tools and shell mounds, e.g. 
rockshelters, caves, undercut shorelines, 
flat areas close to stream channels and 
water sources, and elevated plateaux with 
good views over the surrounding terrain 
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• Select particular localities that might be 
rewarding for more detailed examination 
by diver investigation at a later phase of 
the DISPERSE project. 

• Take measurements, sediment cores, and 
dating samples to provide data on the 
palaeoenvironment and new benchmarks 
for reconstructing a more detailed sea- 
level curve. 

Target Areas and Locations 

For the Farasan survey, we have selected 
general target areas so as to sample a 
number of different types of geological and 
environmental features on the seabed. Areas 
of particular interest are the shorelines that 
would have been formed at different sea- 
level stands during the glacial cycle, major 
valley systems and drainage channels, areas 
of topographic complexity that might have 
trapped sediment and water and provided 
ecological diversity and tactical advantage 
for prehistoric hunters and gatherers, and 
deep solution hollows resulting from the 
solution of salt deposits (evaporites), which 
would have formed potential traps for 
sediment and freshwater when exposed on 
the pre-inundation land surface. In the light 
of survey in these areas, we aim to identify 
more localised features for more detailed 
inspection. 

Initial strategy included the target areas 
shown as black boxes on the hydrographic 
chart of Plate 8.1b. This map was submitted 
along with the application form for a permit 


from the Hydrographic Service of the Saudi 
Ministry of Defense. 

With such a large potential area to cover, the 
DISPERSE team has studied the existing 
bathymetry available from satellite and 
chart data in York and Paris, particularly 
SRTM3 0PLUS data and standard navigational 
charts, to produce preliminary maps of the 
shelf area, and to define more specific target 
areas within the general area covered by our 
permit from the Ministry of Defense. These 
target areas have been defined in the light of 
what would be feasible within the constraints 
of our available time and resources (Plate 
8.2a). We have also used our knowledge of 
archaeological site locations on the mainland 
and on the Farasan Islands discovered in 
our previous fieldwork campaigns, on the 
assumption that these should provide a good 
analogy in the search for archaeological 
material on the submerged landscape. 

Target Area 1: Outer edge of shelf, 
expected to have relatively limited cover 
of later marine sediments over the original 
terrestrial land surface. Possibility of 
identifying the shoreline formed at the Last 
Glacial Maximum (at c. -120 m and 20,000 
BP), of finding spring lines - often located 
at the foot of low cliffs and fault scarps - 
and of finding sediment-filled basins that 
show the transition from marine to terrestrial 
sediments in the early stages of sea-level rise. 

Target Area 2 : An area with a major valley 
system and complex topography that appears 


to drain into a deep solution hollow. This 
could have been a freshwater trap at lowered 
sea level, and may contain a sediment 
sequence showing the transition from marine 
to terrestrial/lacustrine conditions with 
changing sea levels. 

Target Area 3: An area of complex 
topography close to the present-day Farasan 
Islands with a deep solution hollow. 

Target Area 4: Similar to Target Area 4. 

Target Area 5: An area showing the 
confluence of different drainage systems 
draining water and sediment from the Gizan 
mainland, and also an area of interest in 
defining the history of land connections 
between the mainland the Farasan Islands. 

Target Area 6: An area of complex 
topography and deep solution hollows 
between the outer shelf and the Farasan 
Islands, with palaeoshorelines potentially 
protected from exposure to the open sea. This 
is also an area that was examined by deep¬ 
diving in 2006. 

Within these general target areas, our obj ective 
is to obtain an overview of topography and 
geomorphology and to identify and examine 
local features, as described above. 

Methodology and Survey Techniques 

In the search for prehistoric archaeological 
sites on land, we know that three factors need 
to be taken into account: (1) the distribution 
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of areas within a broader region that are 
especially attractive to the concentration of 
human population because of their general 
ecological and physiographic characteristics; 
(2) specific locations that are likely to act 
as a focus for repeated human activity and 
the deposition of artefacts and food remains 
such as shells because of highly localised 
features such as shelter, water supplies, raw 
materials for making stone artefacts, and 
concentrations or localised patches of food 
resources; (3) locations where archaeological 
material has been well preserved but is also 
sufficiently visible to be identified. 

Similar principles apply to the search for 
underwater sites. The main differences are that 
it is much more difficult and costly to traverse 
and inspect at close quarters large areas of the 
seabed compared to survey on land, and that 
archaeological material is likely to be more 
vulnerable to destruction or dispersal during 
the course of inundation by surf action and 
vigorous marine currents in shallow water, 
or to burial by a thick overburden of marine 
sediments after inundation. 

Nevertheless, we know from the successful 
survival and discovery of many hundreds of 
underwater prehistoric archaeological sites 
in other parts of the world that underwater 
material can survive inundation during 
sea level rise, either because its location is 
protected from the full force of wave action 
during inundation by local topographic 
conditions, because of partial burial in 
sediments that accumulate during the course 
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of sea-level rise, or because of shallow 
gradients that moderate the destructive effects 
of wave action (Masters and Flemming, 1983; 
Flemming, 1998; Bailey and Flemming, 
2008; Evans et al. in prep; Flemming et al., 
in prep; Fischer et al., in prep). 

Of course, factors of differential preservation 
and visibility apply almost as much, if 
not equally so, to site survey on dry land, 
requiring the development of predictive 
models and careful sampling strategies. 
Under water, these requirements apply 
with even more force. As on land, so in 
underwater survey it is essential - alongside 
the application of judgemental searches 
and opportunistic hunches - to develop a 
systematic methodology of exploration, 
which can be applied in a staged manner 
from the general examination of regional 
characteristics to the localized search for 
individual sites, and a systematic record of 
the results, including a photographic record, 
details of survey methods, transects, locations 
and time spent in exploration, and curation 
of a digital archive, so that the survey results 
can be evaluated independently by others, 
and serve as a foundation for future work 
(see Deves et al., in press). 

The marine survey conducted in the Farasan 
area aboard R/V AEGAEO comprised a wide 
variety of geological-geophysical techniques 
(Plate 8.2b): 

1. Swath bathymetry (multi-beam) mapping 
was performed by using two hull-mounted 


multi-beam systems (20kHz and 180 kHz) 
operating simultaneously. 

2. High-resolution sub-bottom profiles 
were acquired with a 3.5 kHz pinger to 
obtain precise images of the structure and 
stratigraphy at shallow depths (<20m) 
below the seafloor. 

3. Mapping of the acoustic character of the 
seafloor was implemented by using a 
deep-towed, 110/410 kHz, digital side 
scan sonar. Acoustic images (sonographs) 
of the seafloor helped to better understand 
the various structures exposed on or 
developed on the seafloor. 

4. Deep penetrating seismic profiles were 
recorded with a 10 cubic inches airgun. 
Penetration of the profiles reached locally 
>500-800m below the seafloor and 
provided insight into the geological and 
tectonic structure of the surveyed area. 

5. Gravity cores, 3-5m long, were used 
for coring and sampling the subseafloor 
sedimentary layers. 

6. A box core, 40 x 40 x 60 cm, was used to 
take undisturbed samples of the topmost 
seafloor sediments. 

7. A CTD device was used to obtain vertical 
profiles of the physical parameters of 
the seawater column (sound velocity, 
temperature, salinity, density, conductivity). 
The sound velocity profile was entered into 


the swath bathymetry software to calculate 
precisely the water depth. 

8. A remotely operated vehicle (ROV) was 
used for underwater missions at sites 
identified from the bathymetric, acoustic 
and profiling data, aimed at inspecting 
visually seafloor structures of palaeo- 
morphological or archaeological interest. 

Our survey strategy during the Farasan cruise 
followed the methodology below: 

Within each target area the general approach 
adopted was to conduct swath bathymetry 
at 9 knots cruising speed in contiguous and 
slightly overlapping transects, in order to 
produce a continuous digital elevation model 
(DEM) for all or selected parts of the target 
area. This gave an immediate overview of 
the general topography of the seafloor (Plate 
8.3a). 

Transect lines were then identified for the 
deployment of the sub-bottom profiler, 
to obtain high-resolution profiles of the 
stratigraphy and the sedimentological and 
geological structure of the shallow substrate 
of the seafloor and to locate sediment-filled 
depressions suitable for coring (Plate 8.3b). 

The side-scan sonar was deployed 
simultaneously with the sub-bottom profiler 
to provide more detailed 3-D information 
on topographic features and the acoustic 
character and nature of the seafloor in a 
narrow corridor either side of the transect 
line (Plate 8.3b). 
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Air-gun seismic survey was also conducted, 
in order to provide deeper penetrating seismic 
profiles of the geological structure, showing 
features such as faulting and layering that can 
help to identify the nature of the bedrock and 
structural and geomorphological alterations 
caused by tectonic activity or other processes 
(Plate 8.1b). 

Shorter transects were run over areas of 
particular interest in order to narrow down the 
search for local features of particular potential 
significance, where ROV inspection could 
provide additional information including 
collection of seabed samples. 

Sub-bottom profiling, side scan sonar 
prospecting and airgun seismic profiling 
were performed at 4 knots cruising speed. 

The scheduling of work and the choice of 
areas for running continuous transects was 
also determined by the need to choose areas 
for night-time work that avoided hazards 
best dealt with during daylight hours, such as 
variable and shallow bathymetry, and local 
fishermen and their nets. Coring was also 
best done early in the morning or late in the 
evening when temperatures were cooler. 

Coring sites were identified on the high 
resolution sub-bottom profiles. The selection 
of precisely located coring sites served the 
need for understanding the nature of the 
seafloor sediments and aimed at reaching 
the oldest possible layers below the recent 
Holocene marine drape (Plate 8.2a). 
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Research equipment 
Research Vessel “AEGAEO” 

The cruise was conducted aboard the 
HCMR owned research vessel “AEGAEO” 
(Chalkis 19 Ship Registry). R/V AEGAEO 
was built in 1985 at the Chalkis shipyard 
and started her scientific operations in 
the Eastern Mediterranean. In 1987 the 
scientific expeditions extended to the western 
Mediterranean Sea. It was refitted in 1997 
and comprises a completely modernized 
floating laboratory, equipped with state of 
the art technology, able to support HCMR’s 
multidisciplinary research projects and 
operations. R/V AEGAEO is the mother ship 
for the submersible THETIS and the ROVs 
(Remotely Operated Vehicles) Max Rover 
and Super Achilles (Plate 8.4a,b). 

R/V AEGAEO is a dedicated research vessel 
equipped for underwater research in all aspects 
of marine science including oceanography, 
marine biology, geology and underwater 
archaeology. The ship is 62m long and 173 
tonnes weight, with a crew of 21, on-board 
scientific laboratories, and accommodation 
for up to 21 scientific personnel. It is equipped 
for this cruise with remote sensing and coring 
equipment including hull-mounted multi¬ 
beam (for swath bathymetry), a tow-fish with 
side-scan sonar, a sub-bottom profiler, an air 
gun for deep-penetrating seismics, a gravity 
corer for sediment sampling, the Max Rover 
ROV equipped with lights and cameras, and 
GPS recording equipment. Normal cruising 
speed is 9 nautical miles per hour (9 knots) 
when conducting swath bathymetry, and 


4 nautical miles per hour (4 knots) when 
conducting higher resolution measurements 
using side-scan sonar and sub-bottom 
profiling. Underwater measurements are 
continuously recorded, and converted into 
digital maps and images that are displayed 
on computer monitors in real time. The ship 
is organised to operate continuously 24 hours 
per day, with shift working by the crew and 
by the scientific team, to ensure continuous 
measurement and monitoring of equipment, 
and maximum coverage, with stoppages only 
to deploy and retrieve underwater equipment 
and to undertake sediment coring. 


Emergency generator: 1 x MAN 
D02006ME 46 Kw / 62.5 BHP / 45 KVA - 
36 Kw 

Navigation Equipment 

Autopilot: 1 A/P NECO 728, D-GPS 
TRIMPLE, GPS NORTH STAR 94IX, 
gyrocompass SPERRY, 1 magnetic compass 
SH-165-A, 1 Furuno 96 mil. and 1 RACAL 
DECCA 96 mil. radar, electronic chart system 
TELECHART 2026, echo sounders OCEAN 
DATABATHY 1000 & FURUNO FE824ET, 
log Doppler SIMRAD NL, INMARSAT-C, 
NAVTEX NMR 108. 


Detailed Specifications 

Name: 

AEGAEO 

Built: 

1985 

Classification Society: 

American Register 

Class: 

+H100A1 R 

Type: 

Marine Research 

Vessel 

Length: 

61.51m 

Breadth: 

9.60m 

Draft: 

2.9m 

GT: 

778 tons 

Fuel capacity: 

80 tonnes 

Consumption: 

6 tonnes/day 

Cruise speed: 

12 knots 

Autonomy: 

20 days 

Main Engines: 

2 x 950 BHP MAN 

B&W 20/27 VO 

Bow Thrusters: 

Schottel ski-87 unit, 

2 knots/hr 

Propellers: 

2 x twin V.P.P. 

Generators: 

2 x MAN 331 

Kw/370 KVA (296 Kw) 450 BHP 


Swath Bathymetry - Multi-Beam 

Multi-beam or swath bathymetry sonars 
transmit a broad acoustic pulse from 
specially designed transducers across the full 
swath across the track. The swath width is 
determined by the depth of the seafloor being 
surveyed. The ping is emitted in a fan shape 
outward from the transmitter. If the speed 
of sound in the water column is known, the 
depth and position of the return signal can be 
determined from the receive angle and the 
two-way travel time. In order to determine 
the transmit and receive angle of each beam, 
a multi-beam echosounder requires accurate 
measurement of the motion of the sonar 
(heave, pitch, roll, yaw, heading). 

The sound frequencies used in multi-beam 
usually range from 12 to 500 kHz. A higher 
frequency device provides better resolution 
and accuracy than a lower frequency one for 
a certain water depth. Multi-beam sonars can 
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provide highly accurate charts of the bottom 
bathymetry. The accuracy will depend 
not only on the frequency but also on the 
precision of the position of the transducer 
and the precision of the sound speed. In 
general the latest multi-beam sonars have a 
horizontal resolution in the decimeter range, 
in some cases even up to the centimeter-range 
in shallow water depths. 

R/V AEGAEO is equipped with two, hull- 
mounted, multi beam systems: 1) SeaBeam 
2120, 20kHz and 2) Seabeam 1180, 180kHz. 
Both systems have been used for the 
acquisition of swath bathymetry data during 
the Farasan cruise. 

SeaBeam 2120 is a multi-beam system 
for complete swath bathymetry survey in 
deep and shallow water depths. It is based 
on a cross-fan beam-forming technique 
employing Mills Cross-type T-shaped 
arrays (transmitter and receiver arrays) 
and electronically steering sound beams in 
a fan-shaped plane. The transmitter array 
(Plate 8.5a) is mounted along the vessel’s 
hull, and transmits echo signals (pings) 
in the form of downward fanning beams 
(swath). The receiver array (hydrophones, 
Plate 8.5b) is mounted perpendicular to the 
transmitter array projectors, and therefore 
receives multiple reflections representing 
seafloor pixels which are aligned parallel to 
the ship-track (along track) and narrow ones 
perpendicular to it (across-track). Thus, each 
received beam comprises only echo signals 
lying within that area where transmit and 


receive beams intersect (Plate 8.5c). Taking 
all receive beams together, a complete cross- 
section of the bottom, perpendicular to the 
direction of the vessel travel (across-track), 
is measured on each ping cycle. Ping cycles, 
bottom depth and other information related 
to the returned signals are displayed on an 
operator control station (OCS), whilst real¬ 
time viewing of the sea floor characteristics 
is accomplished. 

The array elements have short pigtail cables 
with wet mateable connectors, which 
interface through the hull to the dry side. 
System electronics are contained within a 
single cabinet (Plate 8.5d). 

The SeaBeam 2120 system is supported by 
the L3 ELAC NAUTIK, located at Kiel, 
Germany, and its technical characteristics are 
referred to below: 

• Operating frequency of 20 kHz. 

• Optimum performance within 100-5500m. 

• 149 beams (maximum), beam width 2 
degrees or less. The transmitter array 
comprises fourteen transmitters and 
the receiver array eight 8-element 
hydrophones. 

• Maximum swath width of 148 degrees. 
The swath coverage may range from 
-750 to -6500 m (depending on the water 
depth). 

• Measured depth error lies within 0.5% of 
the actual water depth. 

• Horizontal position error lies within ±5 m 


depending on the accuracy of the GPS. 

• Optimum vessel speed during acquisition 
is 4 to 6 knots. 

• The system fulfils the standards for 
hydrographic surveys of the International 
Hydrographic Organization (IHO). 

The 180 kHz SeaBeamll80 multi-beam 
system (L3 ELAC Nautic) has been designed 
for operation at water depths down to 500 
m and transmits 126 beams arrayed over a 
maximum arc of 153°. The acoustic signal 
is transmitted and, subsequently, received 
by two transducers, hull mounted and fixed 
symmetrically at 52° from the vertical axis 
perpendicular to the ship’s length. The 
spacing between soundings (beam footprint) 
is a function of received beam width, water 
depth and beam incidence angle, resulting in 
beam dimensions of 1.2° x 1.2°. The swath 
coverage may range from -600 to -1000 m, 
depending on the water depth (Plate 8.5e). A 
TSS/DMS (Teledyne) motion sensor is used 
to compensate for the vessel’s motion (i.e., 
roll, pitch and heave) during transmit and 
receive cycles with an accuracy of -0.05° for 
the roll and pitch and -5 cm for the heave. 
Finally, the measured depth error lies within 
0.5% of the actual water depth. 

Acquisition of swath bathymetry data 
requires accurate sound-velocity profiles of 
the water-column. For that, a CTD system 
(Sea Bird E-9 with dissolved oxygen probe 
and Sea-Tech transmission-meter) (Plate 
8.5f) has been used during the cruise and 
multiple sound-velocity profiles have been 


measured at different stations and on different 
time-points. 

High-Resolution Sub-bottom 
Profiler 

The conventional echosounders (also called 
‘pingers’) are single frequency sub-bottom- 
profilers. They employ a signal with a narrow 
bandwidth (= a narrow ‘peak’) normally 
within the range 3-10 kHz (Plate 8.6a). 

Verticalresolutionachievedbyhigh-resolution 
sub-bottom profilers ranges typically 
between 20 to 50 cm, while the maximum 
penetration rarely exceeds 30 to 50 m in soft, 
fine-grained sediments and is significantly 
lower in coarse-grained sediments. The fact 
that the transducer is also used as a receiver 
allows for a higher precision in the horizontal 
positioning of features observed than if the 
reflected signal was picked up by a separate 
hydrophone array located some distance 
away from the source. 

High-resolution sub-bottom profiles have 
been obtained during the Farasan cruise 
utilizing a 3.5kHz sub-bottom profiler of 
GEOACOUSTICS LTD (U.K.) with a 4 
transducer towing vehicle (fish) (Plate 8.6 
b,c). The expected maximum sub bottom 
penetration is about 15-20m in a muddy 
bottom with a vertical resolution of 0.2-0.8m. 

Side-scan Sonar 

Side-scan sonars emit conical or fan-shaped 
pulses across a wide angle perpendicular to 
the path of their towed sensors (‘towfish’). 
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The received signals create a detailed image of 
the reflectivity of the sea floor (“sonograph”) 
and its anomalies within the swath (coverage 
width) of the beam. The reflectivity of the 
seafloor depends on its roughness and the 
nature of the topmost material: coarse-grain 
sediments display higher reflectivity than 
fine-grain deposits, rocky outcrops reflect 
higher than sediments, etc. 

Side-scan sonars are very useful for mapping 
archaeological features that are visible 
on or above the bottom (wrecks, exposed 
pole and rock structures, etc.) They are 
unable to penetrate the sediments and can 
therefore only provide information about the 
exposed surface of the sea floor. Normally 
frequencies between 100 and 1000 kHz 
are used. Higher frequencies yield better 
across-track resolution (perpendicular to 
the direction of movement) but involve a 
narrower swath. Depending on the frequency 
of the emitting signal, a resolution of up to 
a few centimetres can be achieved. Along- 
track resolution (parallel to the direction of 
movement) depends on the cruising speed 
and the triggering rate of the emitted signal. 
Slow cruising speed and high triggering rates 
enable higher resolution along track. 

Side-scan sonar survey of the seafloor in 
the Farasan area has been conducted using 
a 110-410 kHz digital side-scan sonar 
(Geoacoustics Ltd, U.K.) with towing coaxial 
cable of 2,000m (Plate 8.6d). The dual 
frequency operation provides high-resolution 
imaging (when scanning in 410 kHz). The 
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side-scan sonar system consists of the tow 
fish, the electro-hydraulic winch with the 
tow-cable, and the deck unit, which hosts the 
data acquisition and image processing unit. 
Side-scan sonar data were digitally acquired 
by using the SonarWiz Map software of 
Chesapeake Technology Inc. (Canada). Real 
time and post-acquisition raw-data mosaics 
were produced and used during the cruise to 
better understand the nature of the seafloor 
and locate sites for visual inspection with the 
remotely operated vehicle (Plate 8.6e). 

Seismic Profiling 

Seismic profiling during the Farasan cruise 
was conducted with the use of an Air Gun 
(Bolt, USA) seismic profiling system (Plate 
8.6f). An air chamber of 10 in 3 volume and 
air pressure of 2000 psi was used. A Sauer 
Compressor Type WP4351 (J.P. SAUER 
& SOHN, DE) was used for the supply of 
compressed air to the airgun chamber. 

This configuration produces a sound signal 
with a frequency between 40-250 Hz and 
provides penetration of up to 1 second two- 
way travel-time (>750m) in sedimentary 
deposits. 

The reflected signal was received by a SIG 
(FR), Model 16.48.65 streamer, of 65m 
active length, and 48 hydrophones (lm 
spacing). The SBLogger seismic acquisition 
software (Triton Imaging, USA) was used 
for the acquisition of the seismic data and the 
SB Interpreter software was used for post¬ 
processing the seismic profiles (Plate 8.7a). 


Gravity and Box Coring 

Gravity coring was carried out with a 
BENTHOS-type gravity corer with core 
barrels 3 to 5m long (Plate 8.7b). Box coring 
was carried out with a box corer with a 
40x40x60cm box (Plate 8.7c). 

Remotely Operated Vehicle (ROV) 
Max Rover 

The remotely operated vehicle (ROV) Max 
Rover was used during the cruise for the 
visual identification of selected side-sonar 
targets. Max Rover was purchased in 1999 
and upgraded in 2011. It is rated for 2000m 
depth, and is a working class ROV (Plate 
8.7d,e). 

Detailed Specifications 


Constructor: 

Deep Sea Systems 
International Inc. (USA) 

Type: 

Max Rover Mark II 

Maximum depth: 2000 m 

Weight: 

850 kg 

Length: 

2.2 m. 

Width: 

0.90 m 

Height: 

2.2 m 

Payload: 

50 kg 

Flotation: 

syntactic foam floatation 

Power: 

ROV 14kW, 220V 

Hydraulic winch: 380 V, 25 hp, slip ring 
assembly, dimensions 2 X 
2X2 m., 4.5 tonnes. 

Tow cable: 

fibre optics cable 2200 m. 

Motos: 

6 electrical motors X 2.0 

hp, internal, brushless, DC 

Speed: 

1.0 knot (horizontal), 1.5 
knots (vertical) 


Lifting capacity: 160 kg. 


Autopiloting: 

direction, depth, height 

above seafloor 

Positioning: 

Trackpoint II USBL,- 
LinkQuest-Tracklink 
10.000m Positioning 
system & georeferencing 
through Hypack Max 

software 

Sonars: 

Tritech Dual Frequency 
Scanning Sonar (675/1200 
kHz) & Tritech Side-Scan 
Sonar (910 kHz) 

Cameras: 

3 Color CCD video 

cameras (wide angle, pan 
& tilt, macro-zoom pan 
& tilt), 2 full HD video 
cameras, digital Still 
Camera (3.2 Mpixel, 1Gb) 
with 4 7ipdciva lasers. 

Scaling: 

two red Laser beams 10 

cm apart. 

Lights: 

4 X 100 W HID lights kcu 
4 X 150 W Quartz lights 

Arms: 

two electro-hydraulic arms 
Hydrolek of 5 degrees of 

freedom 

Mother ship: 

R/V AEGAEO 


Cruise achievements 

R/V Aegaeo sailed from Jeddah early in 
the morning of Thursday, May 30th and 
arrived in the Farasan area in the morning of 
Friday, June 1st. Research work lasted till the 
evening of Monday, June 10th. During the 12 
days of survey, two main areas (FARASAN 
1 and FARASAN 2) were systematically 
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surveyed with all the techniques described 
above (Plate 8.8). In addition, two seismic 
transects (TRANSECT 1 and TRANSECT 
2) were conducted with the use of Airgun 
and multi-beam. In total, about 450-500 
square kilometers of the seafloor have been 
mapped with the multi-beam systems. A 
total length of 170 nautical miles (315 km) 
of airgun seismic profiles has been acquired 
in areas FARASAN 1 and FARASAN 2 and 
along TRANSECT 1 and TRANSECT 2. A 
total length of 250 nautical miles (460 km) of 
3.5kHz sub-bottom profiles has been acquired 
in areas FARASAN 1 and FARASAN 2, and 
a total length of 140 nautical miles (260 km) 
of side-scan sonar tracks at 200m and 100m 
swath in both areas. We have also recovered 
18 gravity cores and 2 box cores from areas 
FARASAN 1 and FARASAN 2. Finally, 5 
dives of the remotely operated vehicle Max 
Rover took place with a total duration of 10 
hours and 25 minutes. 

Preliminary results of the cruise are 
presented in brief here. Final conclusions 
and results are expected in the next months, 
after thorough processing of the acoustic and 
geophysical data obtained and interpretation 
of the acoustic and seismic profiles as well 
as after the completion of laboratory analyses 
and dating of the sediment cores. 

Survey area FARASAN 1 

FARASAN 1 survey area is located on the 
outer edge of the continental shelf, northwest 
of the Farasan Islands (Plate 8.9a). 
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The objectives of the survey included the 
following: 

1. Understanding the role of tectonics in 
the shaping of the general geological 
structure of the outer continental shelf 
and therefore in the development of the 
submerged prehistoric landscape. 

2. Mapping submerged terraces as indicators 
of paleo-sealevels during previous 
periods in the Pleistocene 

3. Mapping recent sedimentary deposits 
covering the submerged landscape 

4. Investigating the seafloor to locate 
landscape features suitable for prehistoric 
habitation 

5. Sampling of sedimentary deposits for 
paleo-oceanographic analyses. 

6. Visual inspection of the seafloor for paleo- 
sealevel indicators and possible traces of 
prehistoric human and animal presence. 

Characteristic examples of high-resolution 
sub-bottom profiles and airgun seismic 
profiles are shown in Plate 8.9b,c and 29 
respectively. Ten cores have been recovered 
from the FARASAN 1 area. Plate 8.10b shows 
a typical side-scan sonar image of coral reefs 
developed on the 80m terrace, and Figure 31 
a detail of the deep shelf photographed by the 
ROV. 

Preliminary interpretation of the collected 
data shows the presence of two prominent 
terraces at about 75-80m and 38-40m depth 
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and one more terrace at 120m depth observed 
locally along the outer slope. 

Preliminary results allow us to suggest that 
during lower sea-level periods several lakes 
existed on the 80m platform of the outer 
continental shelf. We suspect that some of 
the recovered cores have penetrated the 
Holocene marine drape and reached the 
lacustrine sediments deposited in these lakes. 
Laboratory analyses on these cores will be 
performed after the cruise. 

Survey area FARASAN 2 

FARASAN 2 survey area is located in the 
inner part of the continental shelf, north of 
the Farasan Islands. The continental shelf is 
characterized by shallow platforms at 70- 
75m depth and numerous deep sinkholes, 
presumably formed by the dissolution of 
evaporite deposits. 

The FARASAN 2 area includes one deep 
sinkhole (>200m depth) and one NW-SE 
trending, elongate, 120m-deep basin. 

The objectives of the survey in this area 
included the following: 

1. To investigate if the deep sinkhole and 
the elongate basin were transformed 
into isolated lakes during low sea-level 
periods 

2. To understand the role of tectonics in the 
creation of the sinkholes and basins on 
the shallow platform and map possible 
faults. 

3. To map submerged terraces as indicators 


of paleo-sealevels during Pleistocene low 
sea-level periods 

4. To map recent sedimentary deposits 
covering the submerged landscapes 

5. To investigate the seafloor and locate 
landscape features suitable for prehistoric 
habitation 

6. To sample sedimentary deposits for 
paleo-oceanographic analyses. 

7. To inspect visually the seafloor for paleo- 
sealevel indicators and possible traces of 
prehistoric human and animal presence. 

An overview map of the FARASAN 2 
survey area is presented in Figure 32. Figure 
33 shows the backscatter obtained from the 
multi-beam system for the northern half of 
the FARASAN 2 area. 

Characteristic examples of high-resolution 
sub-bottom profiles and airgun seismic 
profiles are shown in Figures 34 and 35 
respectively. Eight cores have been recovered 
from the FARASAN 1 area. 

Preliminary interpretation of the collected 
data shows the presence of one prominent 
terrace at about 70-75m depth on top of 
which coral reefs have been developed, 
forming circular, up to 10-15m high mounds. 
One more terrace has been mapped along the 
flanks of the elongate basin at about 112m 
depth. Plate 8.12b shows the side scan sonar 
mosaic obtained from this terrace and Plate 
8.12c the use of the ROV to collect a sample 
of coral from the seabed. 
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Preliminary results allow us to suggest that 
during lower sea-level periods several lakes 
existed on the 80m platform of the outer 
continental shelf. Gravity coring in the 120m 
deep elongate basin penetrated the Holocene 
marine drape and reached its substrate. Short 
cores indicate that gypsum deposits form the 
floor of the depressions. Laboratory analyses 
on these cores will be performed after the 
cruise. 

Conclusions 

No firm conclusions about the interpretation 
of the observations made during the cruise 
should be drawn at this time. The acoustic data 
needs much processing work before it can be 
used to produce final maps, and the sediments 
from the cores need to be extracted, described, 
examined, and subjected to a variety of 
palaeoenvironmental and geochronological 
analyses in the laboratory. The major 
stages of this work will take place in the 
laboratories of the HCMR in Athens in the 
coming months, with sediment samples made 
available to the Saudi Geological Survey, and 
to other members of the DISPERSE team in 
the UK and Australia. The acoustic data will 
be made freely available to the Department of 
Hydrography. No archaeological material has 
yet been recovered and it is unlikely (though 
not impossible) that artefacts will be found in 
the sediment cores. Nevertheless, preliminary 
indications suggest that the cruise has been 
successful in meeting its principal objectives. 
This is one of the first attempts anywhere 
in the world to apply a suite of underwater 
techniques to the purposeful and systematic 
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exploration of a submerged land surface 
across the whole depth range of the continental 
shelf exposed at maximum lowering of sea 
level. Our strategy of investigation, and the 
techniques we have used to implement it, 
have proved a successful starting point, and 
have clarified ways in which improvements 
in approach and the deployment of 
additional technologies can be applied in 
future work. It is clear that a landscape with 
interpretable features of geological structure, 
geomorphology, topography, and potential 
for human settlement lies now submerged 
on the extensive shelf region surrounding 
the Farasan Islands, and that this forms a 
promising basis for future investigations. 
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Appendix : List of Gravity Cores 


Date 

Time 

Core 

Number 

Latitude 

(Y) 

Longitude 

(X) 

Depth 

(m) 

Length 

(m) 

Note 

3-Jun- 

2013 

0630 

FA-3 

16° 

53.058 

41° 10.752 

121 

1.46 

SPLIT 

3-Jun- 

2013 

0730 

FA-3 

16° 

53.060 

41° 10.733 

121 

2.88 

samples obtained from 
the catcher seem lighter 

in colour. 

probably brackish??!! 

3-Jun- 

2013 

0815 

FA-1 

16° 

49.904 

41° 13.918 

217 

3.82 

20 cm from Top of 
sample in nose of 

Gravity Core collected 

3-Jun- 

2013 

0900 

FA-2 

16° 

53.276 

41° 16.943 

87 

3.10 


3-Jun- 

2013 

1000 

FA-4 

16° 

56.128 

41° 16.943 

65 

2.04 


3-Jun- 

2013 

1025 

FA-5 

16° 

54.647 

41° 14.237 

92 

3.71 

White sediment bottom 

probably biogenic, 

lake??!! 

3-Jun- 

2013 

1900 

FA-10 

16° 

58.917 

41° 12.083 

76 

3.82 

Broken shells at bottom. 

Upper sediment lost in 

Barrel. 

3-Jun- 

2013 

2000 

FA-10B 

16° 

58.873 

41° 12.047 

76 

1.85 


4-Jun- 

2013 

0700 

FA-7 

16° 

55.548 

41° 08.478 

259 

4.20 


4-Jun- 

2013 

0730 

FA-8 

16° 

56.261 

41° 09.235 

187 

4.53 

20 cm Top Disturbed. 

4-Jun- 

2013 

0800 

FA-9 

16° 

56.014 

41° 07.253 

300 

2.53 


4-Jun- 

2013 

0900 

FA-6 

17° 

02.357 

41° 11.227 

83 

3.00 


6-Jun- 

2013 

0615 

FA-14 

17° 

18.281 

41° 53.043 

245 

3.05 


6-Jun- 

2013 

0700 

FA-11 

17° 

17.215 

41° 53.968 

210 

2.80 
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6-Jun- 

2013 

0730 

FA-12A 

17° 

13.719 

41° 54.070 

105 

1.24 

Olive Top (Sandy) 

Light gray bottom with 

shells 

6-Jun- 

2013 

0750 

FA-12B 

17° 

13.737 

41° 54.069 

105 

1.32 


6-Jun- 

2013 

0815 

FA-13 

17° 

12.838 

41° 55.131 

102 

2,09 

Olive Top, Light gray 
bottom with gypsum 

6-Jun- 

2013 

0840 

FA-16 

17° 

10.756 

41° 55.622 

80 

1.42 

Shell fragments at the 

bottom 

Biogenic formation 

6-Jun- 

2013 

0900 

FA-17 

17° 

11.077 

41° 56.421 

129 

2.72 


6-Jun- 

2013 

0945 

FA-15 

17° 

09.174 

41° 58.681 

130 

2.24 

Gray bottom with 
fragments of 
crystallized gypsum 







































The Saudi-Belgian Research Project in the Al-Ghat Region 
Preliminary Results of the 2013 - 2014 Campaigns 1 

Joachim Bretschneider, Mohammed Alsalouk, Jan Tavernier & Philip Van Peer 
with contributions by Elynn Gorris, Greta Jans, Nicolas Kress & Anne-Sophie Van Vyve 


A. Introduction 2 

The research in the Al-Ghat region - an area 
with a very rich history located in North 
Central Saudi Arabia - was inspired by the 
Abdulrahman Al-Sudairy Foundation and 
His Excellency Marc Vinck, the former 
Belgian ambassador in Saudi Arabia. The 
2013 season was conducted between the 27th 
of December 2012 and the 12th of January 
2013 and the 2014 campaign between the 
1 st and the 18 th of March. Both campaigns 
followed a primary visit from Prof. Joachim 
Bretschneider and Dr. Michel Debruyne in 
the fall of 2011 and a preliminary survey in 
search of early human activity by Prof. Philip 
Van Peer in the spring of 2012. 

The Al-Ghat project is four-fold: 

1. The study of the iconographical material 
incised on rocks (G. Jans, A.-S. Van Vyve 
& J. Bretschneider), 

2. The study of the textual material incised 
on rocks (J. Tavernier & E. Gorris), 

3. A survey project looking for early human 
activity (Ph. Van Peer), and 

4. The topographical documentation of 
several significant sites in the Al-Ghat 


region (N. Kress). 3 

The first three research topics clarified 
by topographical maps are presented 
below, under the authorship of the persons 
responsible for each subject. 

The Saudi-Belgian project is conducted under 
the auspices of the following institutions: 

- The Saudi Commission for Tourism and 
Antiquities - Mr. Mohammed Ali Alsalouk 

- The University of Leuven, Department 
of Near Eastern Studies - Prof. Joachim 
Bretschneider (since October 2014 
affiliated to the UGhent) 

And in cooperation with: 

The University of Leuven, 

Department of Archaeology - Prof. 

Philip Van Peer and 

The Universite Catholique de 

Louvain, ‘Institut des civilisations, 


3 We are very grateful to Nicolas Kress (UCLou- 
vain) for measuring and drawing all the topograph¬ 
ical plans and we owe a special thank you to Prof. 
Jan Driessen (UCLouvain) for allowing us to ben¬ 
efit from the expertise of his team. 
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arts et lettres’- Prof. Jan Tavernier. 4 

The govemorate of Al-Ghat is situated about 
200 km northwest of Riyadh. The town of 
Al-Ghat is located between Al-Majmah 
in the south and Al-Zulfi in the north. The 
topography of the Al-Ghat area includes the 
mountain range of Al-Tuwaiq and several 
valleys (Al-Raseeni, 2002, 46). The region 
that was mainly investigated was the Wadi 
Markh area with the Jebel Markh, the Jebel 
Samar and surrounding hills and the Qurayy 
as Sumur. The different sites are located 
between 11.5 and 12.5 km east (Jebel Samar 
and the Qurayy as Sumur) and northeast 
(Jebel Markh) of the old city of Al-Ghat. 

The team of epigraphists and archaeologists 
expanded the Al-Ghat survey of 1999, 
conducted by Dr. Ibrahim Al-Raseeni and his 
colleagues and the 2010 unpublished survey 
of the Al-Ghat Govemorate (Al-Raseeni, 
2002, 52-53; al-Meshari, 1). 

B. The Stone Structures and Rock 
Drawings at the Jebel Markh by 
Greta Jans, Anne-Sophie Van Vyve 

4 A total of nineteen people participated in the mis¬ 
sions: five members from the Saudi Commission 
for Tourism and Antiquities (Mohammed Ali Al- 
salouk, Jaza Abdullah A1 Harbi, Tariq Abdullah A1 
Julajel, Ammar Abdulkareem A1 Sewan, Bader aba 
Hus sin) while eleven came from the University of 
Leuven Belgium (Prof. Joachim Bretschneider, 
Prof. Philip Van Peer, Dr. Michel Debruyne, Gre¬ 
ta Jans, Ellen Van Belle, Anne-Sophie Van Vyve, 
Wim Verhulst and the students Shanah De Boeck, 
Dave Geerts, Romy Heyrman and Marjolein Van 
der Waa) and three from the Universite Catholique 
de Louvain Belgium (Prof. Jan Tavernier, Dr. 
Elynn Gorris and Nicolas Kress). 
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& Joachim Bretschneider (KU 
Leuven & UGhent) 

Saudi Arabia comprises at least 1500 known 
rock art sites which makes the country one of 
the four largest and richest rock art regions in 
the world (Bednarik & Khan, 2002, 75-99; 
Bednarik & Khan, 2005, 49-81; Khan, 2010, 
160). The site yielding the highest number of 
textual and iconographical material in the Al- 
Ghat region is Jebel Markh. 5 

The Jebel Markh occurs on a sandstone 
formation and rises ca. 11 m above the 
surrounding plain. The hill measures ca. 
53 (east-west) x 63 (north-south) m at its 
widest and longest and has an approximate 
oval shape with a large southwestern outcrop 
(plate 9.1a). 

No less than 71 quartzite stones with Old North 
Arabian and Modern Arabic inscriptions and/ 
or figurative drawings were identified on this 
location (plate 9.1a). 6 Interestingly, most 
of the engraved stones were found on the 
eastern half of the hill, more specifically on 
the eastern and south-eastern slope. 

1. Stone structures 

While surveying the hill, we noticed 
architecturally distinct elements in the layer 
of sandstone rocks covering the hill, namely 
three circular constructions built from 

5 For a discussion on the textual petro- 
glyphs, see the section of Jan Tavernier 
and Elynn Gorris. 

6 They were labelled in a concentric manner, start¬ 
ing at the top, using the numbering system J(ebel) 
M(arkh) - roman number, e.g. JM-VII. 


natural-shaped stones: stone structure (SS) 
A, B and C (plate 9.1b). 7 

The three circles are constructed from 
irregular stones of different size deposited 
with intervals between each one. A number 
of slabs are placed upright, with a maximum 
height of 0.85 m for SS A, 0.92 m for SS 
B and 0.78 m for SS C. Only a few stones 
composing the circles contain petroglyphs, 
which are either displayed on the inner face 
of the circle, on the outer side, or on the 
horizontal surface of the slabs. 

Stone structure A (plate 9.2a) forms a half- 
circle pattern on top of the hill, measuring ca. 
9.6 m north-south and 4.9 m east-west with 
the opening facing towards the eastern slope. 
At the centre of this arc large abutting flat 
rocks - JM-II, III, IV, V, VI, VIII and IX - 
are engraved with figurative depictions and 
inscriptions. On one of the large horizontal 
slabs (JM-V) two cupules - small bowl¬ 
shaped shallow indentations - have been 
identified; the northern one with a perfect 
circular shape (11.2 cm diameter), the other 
with a more irregular outline and more 
shallow (7.5 cm diameter). Both cupules 
seem to be of a more recent date than the 
petroglyphs on this rock. 

Stone structure B (plate 9.2b) is located 8 
m to the north of SS A and forms a closed 


7 The stone structures on the Jebel Markh possibly 
relate to the prominent hill to the east, towering 
the surrounding plain. During a first survey several 
(circular) stone structures were also identified on 
this high hill. 


circle of ca. 5 m in diameter. Only the slabs 
on the eastern part seem to be placed in an 
upright position with two of them bearing 
petroglyphs. One stone exhibits petroglyphs 
on both sides: JM-LXI facing the inside and 
JM-LXII facing the outside of the circle. 

5.4 m to the southeast of SS A, the smallest 
stone circle - stone structure C (plate 9.1c) - 
is positioned, measuring ca. 2 m north-south 
by 3 m east-west. Two of the stones bear 
petroglyphs on the outer side of the circle. 

An additional feature was recognized 10 m 
to the northwest of SS A: namely three large 
smooth even slabs covered with petroglyphs. 
While in the process of clearing the earth and 
loose stones around the already visible rock 
art in order to check for more petroglyphs 
(which was not the case), it became evident 
that this surface belonged to a ‘ramp-like’ 
structure - stone structure D (plate 9.1d,f) - 
sloping ca. 11 m down the hill. At the centre of 
the ‘ramp’ a straight channel-like indentation 
running north-south was observed. This 
‘channel’ does not seem natural but rather 
seems to have been carved into the rock - 
more specifically, between 2.20 and 5.50 
m from the highest or most southern point 
downward. More to the north the ‘channel’ 
seemingly continues using the intersection 
between the different adjoining stones. The 
‘ramp’ is possibly more recent than the 
surrounding weathered surface owing to the 
unnatural lesser density of the large blocks 
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and presence of the indentation. 8 

The three topmost slabs are engraved with 
petroglyphs - JM-LVI, LVII and LVIII (plate 
9.3a). On the stones with depiction JM-LVI 
and JM-LVIII respectively one and two 
circular shallow cupules (5.7 and 3.7 cm 
diameter) were pecked into the rock. The 
cupules have a very dark patina - of the same 
colour as the rock varnish itself and darker 
than the designs - and are consequently 
older than any of the petroglyphs on these 
boulders. An additional deeper non-circular 
man-made hole was carved in slab LVI, on 
the junction of two perpendicular incised 
lines. Several of these straight - mostly 
parallel and perpendicular - streaks are cut 
into all three slabs. They seem to be man¬ 
made, as if to divide the surface into different 
registers, although most lines intersect with 
the petroglyphs themselves. 

One additional cupule is etched into a slab on 
the northern downhill part of the ‘ramp’. 

2. Patination 

A thin black coating covers the surface of the 
sandstone rocks, the so-called desert varnish. 
In order to create motifs and inscriptions, 
the crust of the stone was removed through 
different engraving techniques - like incising 
or pecking - exposing the lighter interior of 
the rock. However, throughout the centuries 
the lighter depictions grew darker by constant 
patination. Thus, a relative chronology 

a We thank Prof. Philip Van Peer for helping us 
interpret this structure by means of photographic 
documentation. 


of petroglyphs on the same rock surface 
can be deduced from the distinct shades 
of patination: the darker, the older (Anati, 
1999, 23-24). The relative chronology of the 
figurative and inscribed petroglyphs for each 
stone will be discussed separately. 

3. Figurative rock art 

After systematic exclusion of all textual 
petroglyphs, the figurative rock art can 
be categorized in four distinct groups: 
anthropomorphic depictions, zoomorphic 
depictions, a combination of these two and 
an additional category of inscrutable motifs. 9 

3.1 Anthropomorphic motifs 
Anthropomorphic depictions could be 
recognized in JM-XXXIX, LXV, LXIX, LVI, 
XXXIV and possibly also in XLIX. 

1. JM-XXIX (plate 9.3b) 

- Location of the stone: 2.1 m southeast of 
SS A 

- Measurements petroglyph 10 : 26 x 20 cm 11 
/ Measurements stone: 36 x 57 cm 

- Amount of petroglyphs on the panel 12 : 1 

- Position of the petroglyph on the rock: on 
the horizontal surface 


9 JM-V, VII, XXII, XXXIX,LVIII, LXIII were pre¬ 
viously documented in the survey of the Al-Ghat 
Govemorate (Al-Meshari, 1, p. 47-49, 51, 53 & 
60) and JM-VII in al-Raseeni, 2002, PI. 5.16. 

10 Only the measurements of the figurative petro¬ 
glyphs are presented by each stone. 

11 Measurements of petroglyphs and stone: always 
height x width, with height and width of the stone 
according to the direction of the design. 

12 Figurative as well as textual petroglyphs. 


- Engraving technique & patination: pecked 
/ greyish brown 

- Motif: a slender stick-figure-shaped 
individual with both arms slightly raised 
with indications of breasts and male 
genitals. Without indication of feet or 
hands. The head is only partly preserved. 

2. JM-LXV (plate 9.3c) 

- Location of the stone: 7.9 m southeast of 
SS C 

- Measurements petroglyph: 28 x 28 cm / 
Measurements stone: 91 x 65 cm 

- Amount of petroglyphs on the panel: 1 

- Position of the petroglyph on the rock: 
on the oblique-horizontal surface, facing 
southeast 

- Engraving technique & patination: 
superficially abraded / whitish 

- Motif: a slender stick-figure-shaped 
individual with short shoulder-high raised 
arms, spread legs and large feet. 

3. JM-LXIX (plate 9.3d) 

- Location of the stone: 7.3 m to the east of 

ssc 

- Measurements petroglyph: 32 x 25 cm / 
Measurements stone: 48 x 87 cm 

- Amount of petroglyphs on the panel: 1 

- Position of the petroglyph on the rock: on 
the horizontal surface 

- Engraving technique & patination: faint 


depiction, superficially abraded / whitish 

- Motif: a slender stick-figure-shaped 
person with both arms raised shoulder- 
high, spread legs and large feet. 

4. JM-LVI (plate 9.3e) 

- Location of the stone: part of SS D 

- Measurements petroglyphs: person: 14x8 
cm - snake: 24.6 cm long / Measurements 
stone: 196x 127cm 

- Amount of petroglyphs on the panel: 
between 5 and 1013 

- Position of the petroglyphs on the rock: on 
the horizontal surface 

- Engraving technique & patination: 
pecked /person: greyish brown - snake: 
brownish; the snake seems of older date 
than the person. The inscriptions on the 
same boulder seem to correspond with the 
relative date of both depictions. 

- Motif 1: a slender stick-figure-shaped 
person with raised arms and with 
indication of feet. The motif between the 
legs could be interpreted as a new-born, 
in which case the depiction represents 
childbirth. 14 

- Motif 2: a snake, with a wavy-shaped 
body. 

5. JM-XXXIV (plate 9.3f) 

- Location of the stone: 2,3 m to the east of 

13 For a discussion on the textual petroglyphs, see 
the section of Jan Tavernier and Elynn Gorris. 

14 A similar depiction was observed in Har Karkoum 
in the Negev Desert, see: Anati, 1999, cover page. 
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SSA 

- Measurements petroglyph: 19 x 19 cm / 
Measurements stone: 97 x 95 cm 

- Amount of petroglyphs on the panel: 
between 5 and 10 

- Position of the petroglyphs on the rock: on 
the horizontal surface 

- Engraving technique & patination: pecked 
/ greyish brown - several inscriptions on 
this boulder have the same patina as this 
design, others seem younger. 

- Motif: a slender stick-figure-shaped 
person with horizontally spread arms and 
legs. Or a lizard? 15 

6. JM-XLIX (plate 9.4a) 

- Location of the stone: 0.80 m to the 
southwest of SS A 

- Measurements petroglyph: 16 x 10 cm / 
Measurements stone: 45 x 111 cm 

- Amount of petroglyphs on the panel: 1 

- Position of the petroglyph on the rock: on 
the horizontal surface 

- Engraving technique & patination: pecked 
/ greyish brown 

- Motif: this motif could represent a rounder 
person with both arms raised above the 
head. The legs are bent, not straight like 
the earlier discussed figures. Between the 
legs there is a small rounded motif. The 
upper and lower half of the figure seem 
virtually symmetrical. Owing to the 
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atypical way of picturing a person, this 
motif could also perhaps represent a kind 
of reptile or amphibian. 

3.2 Zoomorphic motifs 

Zoomorphic depictions can be identified in 

JM-II, VII, XXXVIII, LVII, XXI, V, LXIII 

and LVIII. The snake on JM-LVI has been 

discussed above. 

7. JM-II (plate 9.4b) 

- Location of the stone: On flat stone in the 
centre of SS A 

- Measurements petroglyph: 14 x 24 cm / 
Measurements stone: 95 x 83 cm 

- Amount of petroglyphs on the panel: 
between 5 and 10 

- Position of the petroglyphs on the rock: on 
the horizontal surface 

- Engraving technique & patination: incised 
/ whitish beige: this depiction together 
with some other inscriptions seems 
younger than other vague petroglyphs on 
this rock. 

- Motif: a four-footed animal with an 
elongated oval-shaped body, a small 
head with ears and rather high legs, no 
indication of a tail. 

8. JM-VII (plate 9.4c) 

- Location of the stone: Part of SS A 

- Measurements petroglyphs: 16 x 31 cm / 
Measurements stone: 71 x 72 cm 

- Amount of petroglyphs on the panel: ca. 5 


- Position of the petroglyphs on the rock: on 
the eastern side of the stone, facing into 
the circle 

- Engraving technique & patination: pecked 
/ greyish brown: this depiction is older 
than the other petroglyphs on this stone. 

- Motif: two quadrupeds, with their heads 
facing right with long curved horns 
touching their backs. Alternatively the 
quadrupeds are facing each other; the 
animal on the right would then have no 
horns but a long tail turned upward. 

9. JM-XXXVIII (plate 9.4d) 

- Location of the stone: Part of SS C 

- Measurements petroglyph: 6 x 11,5 cm / 
Measurements stone: 45 x 45 cm 

- Amount of petroglyphs on the panel: 
between 5 and 10 

- Position of the petroglyphs on the rock: on 
the northern side of the stone, facing the 
outside of the circle 

- Engraving technique & patination: abraded 
/ whitish: this depiction is younger than 
the other petroglyphs on the stone. 

- Motif: possibly a stick-shaped quadruped, 
with the head facing right and a long tail. 
Probably an indication of horns above the 
neck. The interpretation of the vertical 
line on top of the back remains unclear. 

10. JM-LVII (plate 9.4e) 

- Location of the stone: Part of SS D 

- Measurements petroglyphs: top animal: 


16 x 14 cm; bottom animal: 11 x 9 cm / 
Measurements stone: 86 x 97 cm 

- Amount of petroglyphs on the panel: less 
than 5 

- Position of the petroglyphs on the stone: 
on the horizontal surface 

- Engraving technique & patination: pecked 
/ greyish brown - the other petroglyphs on 
this panel seem to have the same patination 
colour. 

- Motif: two stick-shaped quadrupeds, both 
with the head facing right, on top of one 
another; the bottom one is less clearly 
recognizable but has a tail and seems to 
hold its neck/head upward; the top one has 
a tail as well and large horns. 

11. JM-XXI (plate 9.5a) 

- Location of the stone: Inside SSA 

- Measurements petroglyphs: animal left: 
13 x 22 cm, animal right: 18 x 12 cm / 
Measurements stone: 108 x 150 cm 

- Amount of petroglyphs on the panel: less 
than 5 

- Position of the petroglyphs on the rock: on 
the horizontal surface 

- Engraving technique & patination: animal 
left: pecked / greyish brown, animal right: 
incised-pecked/ whitish beige; lighter than 
the animal on the left, therefor younger. 
Some of the additional petroglyphs on this 
rock show a similar patination as the left 
animal, some as the right animal. 


15 See Tavernier and Gorris in this article. 
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- Motif: animal left: a camel probably with 
the head facing right and a rather short 
neck; animal on the right: possibly a 
quadruped, facing right, no indications of 
tail or horns. 

12. JM-V (plate 9.5b) 

- Location of the stone: On flat stone in the 
centre of SS A 

- Measurements petroglyph: 14 x 29 cm / 
Measurements stone: 83 x 116 cm 

- Amount of petroglyphs on the panel: 
between 5 and 10 

- Position of the petroglyphs on the rock: on 
the horizontal surface 

- Engraving technique & patination: pecked 
/ greyish brown: this depiction seems 
younger than the other petroglyphs on this 
stone. 

- Motif: a camel facing right. Only the 
outline of the hump is drawn, in contrast 
with the body which is depicted as a solid 
shape. 

13. JM-LXIII (plate 9.5c) 

- Location of the stone: 7.3 m to the 
southwest of SS A 

- Measurements petroglyphs: 30 x 36 cm / 
Measurements stone: 75 x 103 cm 

- Amount of petroglyphs on the panel: 
between 1 and 5 

- Position of the petroglyphs on the rock: on 
the horizontal surface 

- Engraving technique & patination: 


superficial abraded / whitish beige - one 
other petroglyph on this boulder seems to 
have the same patination as this drawing; 
one seems to be lighter. 

- Motif: the outline of a dromedary facing 
left, a straight upward neck and a large 
hump. 

14. JM-LVIII (plate 9.5d) 

- Location of the stone: Part of SS D 

- Measurements petroglyph: 29 x 31 cm / 
Measurements stone: 88 x 147 cm 

- Amount of petroglyphs on the panel: more 
than 10 

- Position of the petroglyphs on the rock: on 
the horizontal surface 

- Engraving technique & patination: pecked 
/ brownish; older than some of the other 
petroglyphs on the rock. 

- Motif: probably a snake, with what appears 
to be a folded up tail; (other (also younger) 
petroglyphs were drawn in between the 
depiction of the snake), possibly the head 
of the snake is portrayed as well, at the 
top end. 

3.3 Anthropomorphic and zoomorphic 
motifs 

A combination of anthropomorphic and 
zoomorphic motifs can be recognized in 
two designs: XXII and XX. 

15. JM-XXII (plate 9.5e) 

- Location of the stone: Part of SS A 

- Measurements petroglyph: 17 x 27 cm / 


Measurements stone: 72 x 43 cm 

- Amount of petroglyphs on the panel: 1 

- Position of the petroglyph on the rock: on 
the eastern side of the stone 

- Engraving technique & patination: pecked 
/ whitish beige 

- Motif: ostrich hunt. A person on a 
quadruped with a long tail seems to 
follow an ostrich to the right. A long line 
- possibly a weapon - protrudes from the 
person to the back of the ostrich. 

16. JM-XX (plate 9.5f) 

- Location of the stone: 5.8 m to the west 
of SS A 

- Measurements petroglyph: 17 x 27 cm / 
Measurements stone: 72 x 43 cm 

- Amount of petroglyphs on the panel: 1 

- Position of the petroglyph on the rock: on 
the eastern side of the stone 

- Engraving technique & patination: 
abraded / whitish 

- Motif: a slender stick-figure-shaped 
individual with both arms raised. On the 
right side he seems to hold a quadruped by 
its head. The animal shows no indications 
of tail or horns. Underneath the person a 
concave line is depicted. 


3.4 Undefined motifs 

17. JM-IX (plate 9.6a) 

- Location of the stone: On flat stone in the 
centre of SS A 

- Measurements petroglyph: 16 x 15 cm / 
Measurements stone: 63 x 39 cm 

- Amount of petroglyphs on the panel: 1 

- Position of the petroglyph on the rock: on 
the horizontal surface 

- Engraving technique & patination: pecked 
/ whitish beige 

- Motif: possibly a quadruped. 

18. JM-XLVIII (plate 9.6b) 

- Location of the stone: 2.91 m to the south 
of SS A 

- Measurements petroglyphs: 16 x 13 cm / 
Measurements stone: 72 x 94 cm 

- Amount of petroglyphs on the panel: 1 

- Position of the petroglyph on the rock: on 
the horizontal surface 

- Engraving technique & patination: pecked 
/ whitish beige 

- Motif: ? Tavernier and Gorris 16 suggest 
that it represents a magic face with three 
pair of eyes. 

3.5 Conclusion 

Rock art represents the documentation of the 
open-air activities of the people living in the 
region over various millennia. Khan states 
that the rock art of Saudi Arabia illustrates 
animals with which the local population 
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was acquainted, such as cattle, camels, deer, 
gazelles, dogs, snakes, lizards and goats. 
Depictions of flora are totally absent and no 
birds except for ostriches were portrayed 
(Khan, 2014, 539-556). The images seem 
to be symbolic and transmitted connotations 
which the artist as well as the ancient people 
could comprehend. 

The majority of the Jebel Markh figurative 
rock art portrays animals (12 examples) - 
like camels (3), snakes (2) and quadrupeds 
(7). Because of their schematic style of 
engraving, these four-footed animals are hard 
to categorize; they could be sheep, goats, 
horses or other animals. Further designs are 
uncomplicated stick-shaped human figures 
(6), or human figures hunting an ostrich (1) 
or ‘holding’ an animal (1). The drawings 
may have been made by Bedouin and semi- 
nomadic pastoralist groups with a lifestyle of 
hunting, gathering and herding. 

Although according to the patination it 
could be determined that the petroglyphs 
were applied at different points in time, 
a determination of the exact date of the 
particular images is currently unattainable. 
Most likely the drawings as well as the 
inscriptions 17 were carved between the 8th 
century B.C. and the 3rd century A.D. At 
the very least we can conclude that the stone 
engravings offer a sporadic window into the 
minds of the people who made them. 


17 See the part on the inscriptions by Jan Tavernier 
and Elynn Gorris. 
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C. Some Inscriptions from the Al- 
Ghat Region, by Jan Tavernier & 
Elynn Gorris (Universite catholique 
de Louvain) 

1. Ancient languages of the Arabian 
Peninsula 

For many scholars who study the Ancient 
Near East, the Arabian Peninsula remains 
unexplored and unknown territory. Indeed, 
the greater part of scholarly attention within 
the field of Ancient Near Eastern Studies 
has been given to the ancient civilizations of 
Anatolia, Mesopotamia, Iran and the Levant 
(Syro-Palestine), mainly because of the 
abundancy of archaeological, iconographical 
and textual sources as well as of the spectacular 
character of these sources documenting 
the history and culture of these regions. 

Yet the immense Arabian Desert was home 
to an ancient civilization with a high degree 
of literacy (MacDonald 1993, 382-388; 
Id., 2010, 15-16; Id. 2015, 1). The Arabian 
Peninsula was inhabited by several tribal 
communities, having multiple linguistic 
and writing traditions. Most of these tribes 
were involved in the commerce along the 
frankincense and spice routes, running across 
the peninsula. Through their (semi-)nomadic 
lifestyle, they contributed to the dissemination 
of the Ancient Arabian languages and writing 
systems. 

Presently, modem scholarship distinguishes 
two large groups of ancient Arabian 
languages, both belonging to the Semitic 


languages (Ancient South Arabian and 
Ancient North Arabian) 18 . While the Ancient 
South Arabian languages (Sabaic, Minaic, 
Qatabanic and Hadramitic) and script 
(, musnad ; zabur ) were mainly used in actual 
Yemen and southwestern Saudi Arabia, the 
North Arabian languages and alphabetic 
writing systems were dispersed over the 
western two-thirds of the Arabian Peninsula, 
including the Transjordan region and the 
Syrian Desert. 

The Ancient North Arabian language group 
is not just one language, but refers to various 
dialects, being Dumaitic, Taymanitic, 
Dadanitic, Safaitic, Hismaic, Thamudic B, 
Thamudic C, Thamudic D and “Southern 
Thamudic”. Inscriptions recorded in those 
dialects are dated from the 8th century BCE 
to the 4th century CE (Macdonald 2004, 
490). The Thamudic inscriptions are dated 
until about 250 CE (Macdonald & King 
2002, 467). 

Apart from some monumental inscriptions 
(mostly in Dadanitic), the Ancient North 
Arabian texts are shorter inscriptions 
incised on rocks (petroglyphs). These rock 
inscriptions often contain no more than one 
personal name (with or without patronymic) 
or one short phrase 19 . This is also the reason 

18 See Macdonald (2000, 29-31) for a clear 
classification of the North and South Arabian 
languages. 

19 Or, as Macdonald (2004, 490) puts it, “However, 
approximately 98 percent of these are graffiti, 
informal inscriptions the majority of which consist 
only of names”. On the role of graffiti in non¬ 
literate and literate societies, see most recently 
Macdonald 2015, 8-12. 


why sometimes it is impossible to identify 
with absolute certainty the precise script or 
language in which the graffito is recorded 
(Macdonald 2004, 493-494; Id., 2010, 17). 
Some scripts (e.g. Safaitic and Thamudic B) 
are quite similar, with only minor differences 
(compare the chart of Ancient North Arabian 
alphabets in Macdonald 2000, 34). The fact 
that these texts are mainly graffiti also implies 
that they were incised by the individuals 
themselves for their own purposes and that, 
accordingly, they were not commissioned 
by for instance their overlords (Macdonald 
2010, 8-9). 

Difficulties in the correct reading and 
analysis of the Ancient North Arabic graffiti, 
and this is certainly valid for those found in 
the Jebel Markh Hill area, may be caused 
by the writing direction of the script. As 
a matter of fact, there is no fixed writing 
direction in the North Arabian languages, 
because, according to Macdonald (2010, 
16), the graffiti were applied by their authors 
simply for their own pleasure. Whatever the 
correct explanation may be, the graffiti could 
run left to right (Thamudic B), right to left 
(Thamudic B), vertically (Thamudic C and 
D) or even in any direction (Hismaic, Safaitic 
and Taymanitic 20 ). 

As a result of this, many graffiti can be read in 
different directions. For example, a sequence 
bkr can theoretically be read Bkr as well as 
Rkb, both being personal names attested in 

20 Although most Taymanitic inscriptions are written 
horizontally from left to right or from right to left 
(Macdonald 2010, 11). 
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Safaitic and Thamudic (Harding 1971, 114 
and 497) 

2. Belgian Epigraphic Missions in 
Saudi Arabia 

In 1951, the Saudi Arabian king Abdul Aziz 
Ibn Sa’ud granted a Belgian academic team 
the permission to study the pre-Islamic 
cultural heritage of his country. The result 
of this permission was a three-month lasting 
expedition, generally known as the Philby- 
Ryckmans-Lippens expedition, which 
travelled to Saudi Arabia in 1951-1952. The 
scientific team undertook an exploration 
mission from Jeddah to Riyadh over a 
distance of 5400 km and recorded more than 
12.000 pre-Islamic texts (Ryckmans 1952). 
Along their journey, the team documented 
Old North Arabian as well as Old South 
Arabian petroglyphs and inscriptions. 
The sketches and photographs of these 
texts, which are currently preserved in the 
Ryckmans archive (Universite catholique de 
Louvain), contributed to a large extent to the 
decipherment of the Ancient South Arabian 
languages. 

Inspired by this first Belgian expedition in 
Saudi Arabia, Belgian epigraphists of the 
Universite catholique de Louvain (Prof. 
J. Tavernier and Dr. E. Gorris) expanded 
the already mentioned Al-Ghat surveys. 
The epigraphic team of the Universite 
catholique de Louvain focused mainly on the 
Wadi Markh area, where a large number of 
stones bearing inscriptions and/or figurative 
drawings were discovered and documented. 


Although petroglyphs were found on three 
sites (the Jebel Markh, the Jebel al-Samar 
with some surrounding hills, and the Wadi 
al-Samar), this article will concentrate on the 
Jebel Markh site. 

3. Some Inscriptions of the Jebel 
Markh (plate 9.1b) 

Of all three find spots, this hill has yielded the 
highest number of textual and iconographical 
material. 

The stone groups JM-II-VI on the top 
and JM-LVI-LVIII on the path at the 
northwestern slope of the Jebel Markh 
originally belonged each to one large stone 
that has split into several pieces, probably 
due to the extreme temperature changes in 
the Saudi Arabian desert. However, it is not 
likely that inscriptions ran over various stone 
fragments. The direction of the texts and 
drawings suggests that the fragmentation of 
the stones pre-dates the inscriptions. Only in 
one case the suspicion can be raised that the 
inscription or figurative drawing covered two 
stone fragments (JM-LVII-LVIII; plate 9.3a), 
but absolute certainty cannot be obtained. 

Most of the graffiti published here are written 
in the Thamudic B script 21 , a script used 
by nomads from Yemen to southern Syria 

21 It should be noted that Thamudic (named after 
the tribe Thamud, which is, however, not justified 
[Macdonald 2000, 33]) is not one language or 
script, but rather is a kind of “Restklassenbildung” 
in which the texts that do not belong to another 
category are put together (Macdonald 2000, 33; 
Macdonald & King 2002,467). Further study may 
and hopefully will refine this classification. 


(Macdonald 2000, 72 n.117; Macdonald 
& King 2002, 468). The inscriptions of the 
Jebel Markh can be added to the already 
large number (over 11,000) of Thamudic 
inscriptions (Macdonald 2000, 44). More 
than 9000 of these inscriptions were found 
by the Philby-Ryckmans-Lippens expedition 
in the southwestern part of Saudi Arabia. As 
a result, the inscriptions discussed here are 
relatively “northern”. 

Some inscriptions are written in the Safaitic 22 
alphabet and this makes them the nearly most 
southern Safaitic inscriptions, together with 
the ones found at Mada’in Salih (Macdonald 
1993, 304). Safaitic texts were inscribed by 
nomads on rocks and currently, about 33,000 
Safaitic inscriptions are known (Macdonald 
2000, 35; al-Jallad 2015, 1). 

The nearest other Ancient North Arabian 
inscriptions can be found in the Hail region 
(cf. Winnett & Reed 1973). 

It must be noted that not all graffiti attested 
on the Jebel Markh are actual ancient 
North Arabic inscriptions. Some stones are 
engraved with modem Arabic graffiti. This is 
the case for the nos. JM-XXVII, JM-XXVIII, 
JM-XLIX and JM-XLI. Other stones bear 
various modem tribal marks, called wasm 
(e.g. on nos. JM-IV, JM-XXXVI [plate 9.6e] 
and probably JM-LXVI (plate 9.7a) 


4. Texts from the Jebel Markh Hill 

4.1 JM-I (plate 9.7b) 

Transliteration 

Bhr (?) 

Commentary 

For this inscription, three possibilities can be 

envisaged. 

(1) It could be read as Bhr , a personal name 
attested in Safaitic inscriptions (Harding 
1971, 123). The graffito is probably 
engraved in Thamudic B, although 
Safaitic can formally not be excluded. 
Possibly related names are Arabic Bahr 
(Wiistenfeld 1853, 104) and Buhair 
(Caskel 1966, 229). In this graffito, the 
letters are adjacent to each other and form 
a kind of monogram, which is not very 
frequent in Ancient North Arabian texts. 
Yet ligatures are attested in for instance 
Dadanitic inscriptions (Macdonald 2010, 
14). 

(2) It might, on the other hand, also be a 
tribal mark (wasm), but, if this were true, 
its size would be a bit large to be such a 
mark. 

(3) Alternatively, it could be some kind of 
religious symbol (with perhaps a moon 
sickle or a sun disk). Another religious 
symbol (with two sun disks), if not a 
wasm, might be found on stone JM-XXX 
(plate 9.6a) 
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4.2 Group JM-II; JM-III; JM-IV (plate 
9.7d) 

The inscriptions JM-II-IV were found on 
three stone blocks which probably once 
belonged together, but in most likelihood 
the inscriptions were only engraved after 
the block fell apart in three large pieces. 
Therefore the texts can be treated separately. 
Unfortunately the inscriptions are damaged, 
so not much can be made out of them. 

4.2.1 JM-II (plate 9.4b) 

Only traces are visible above a rock art 
motive. One can discern the Thamudic letters 
f (top left), y (top right) and t (a bit lower, in 
the centre of the stone). They probably do not 
belong to one inscription. To the right below 
the animal drawing 23 , is a t. 

4.2.2 JM-III (plate 9.7d) 

Here at least four inscriptions can be seen, 
underneath which faint traces of various 
letters can be read, without, however, a clear 
reading. One can see the letters w (top left), 
h (very faint; below to the right of the w), d 
or y (bottom left), t (bottom centre) and a z 
(Thamudic B; bottom right). The graffito/i is/ 
are written in Thamudic B or Safaitic. 

The four clearer inscriptions can be read 
as follows: The first one (JM-III. 1), Lbk in 
Safaitic characters, is situated at the bottom 
of the stone and runs from left to right. This 
is a personal name that is elsewhere attested 
in Safaitic inscriptions (Harding 1971, 509; 
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Ociana, consulted on 13/05/2016). Before 
this name, there are two more possible 
graffiti. The first one could be Safaitic Nln, 
also a name attested elsewhere (Harding 
1971,599; Ociana, consulted on 13/05/2016), 
but it could, and probably is a kind of magic 
face (two eyes and a nose) which can also be 
seen on the stones JM-XXXII (with two eyes 
on the left side, however), JM-XLVIII (plate 
9.6b; three eyes) and JM-LXVII (plate 9.7e). 
Anyhow, if read Nln, the following word 
could be bn, so that an inscription “Nln, the 
son of Lbk” appears. In both cases, however, 
the different distance between the left “eye” 
and the “nose” is puzzling. 

A little bit higher to the right is inscribed a 
name Bny (JM-III.2), in Thamudic B, which 
may be vocalized as “Bunaiy”, a name very 
frequently attested in Dadanitic, Safaitic and 
Thamudic inscriptions (cf. Harding 1971, 
122, who links it with Arabic band “to build”, 
and Winnett & Harding 1978, 561; Ociana, 
consulted on 13/05/2016). Theoretically it 
could also be a verbal form bny “he built”. 
It remains to be seen, however, what exactly 
this person may have built. 

The two remaining inscriptions are both 
in Thamudic B or Safaitic script. Any 
distinction is not possible here. The third 
graffito (JM-III.3) is situated to the left centre 
of the stone block. It contains two letters in 
ligature and can be read Nt. This is a personal 
name attested at least six times in Safaitic 
and Thamudic inscriptions (Harding 1971, 
581; Ociana, consulted on 13/05/2016) and 


is possibly related to Arabic nt “to divulge, 
anoint”. 

Finally, the fourth inscription (JM-III.4) is 
situated to the right of the third one. Here 
three possibilities may be envisaged. First of 
all, it may be a wasm. Secondly, the author 
of the third inscription, Nt, has written his 
name twice, whereby one of the inscriptions 
turned out to be larger than the other one. 
Alternatively, but this is less probable it can 
also be another name, consisting of three 
letters, to be read as Yz , name attested at 
least one time in Safaitic (Ociana, consulted 
on 13/05/2016). 

4.2.3 JM-IV (plate 9.6d) 

On this block there is a clearly visible 
modem wasm. Underneath this wasm, there 
are some unclear parts, which could be 
either inscriptional or natural marks. If this 
is, however, indeed an inscription, then only 
two or three signs are visible, one at the 
extreme left of the stone and one at the right 
of the stone. The letter to the left could be a 
Safaitic aleph. The other letters are too faint 
to be identified. 

4.3JM-V (plate 9.5b) 

Here two inscriptions are situated above 
the camel. 24 Inscription 1 runs from left to 
right and can be read just above the camel. 
Inscription 2 is situated above inscription 1. 
Both inscriptions are Thamudic. 

Transliteration inscription 1 

24 See Jans et al. in this article: 3.2, n° 12. 


Lktt “By Ktt”. 

Commentary 

This name has not yet been explained 
satisfactorily. According to Harding 
(1971, 494 and 495; Ociana, consulted on 
13/05/2016) it is attested eleven times in 
Safaitic inscriptions and could be related 
to Arabic katt “thin, lean” or Arabic katit 
“mean, stingy”. W inn ett & Harding (1978, 
605) do not propose an explanation of this 
name. 

Transliteration inscription 2 
Ks,dy “Kas 2 day” or “Kas 2 dT”. 

Commentary 

This name is attested in Safaitic inscriptions 
at least 17 times (Harding 1971,500; Harding 
& Winnett 1978, 605; Ociana, consulted 
on 13/05/2016). If s 2 does indeed denote a 
voiceless dental lateral s ([!]; Lipinski 2001, 
135 [for Ancient South Arabian]; Nebes & 
Stein 2004, 458 [for Ancient South Arabian]; 
Macdonald 2004, 497 and 499 [for Ancient 
North Arabian]; al-Jallad 2015, 45 [for 
Safaitic]), then one may wonder whether the 
name could be connected with the ethnonym 
“Chaldean”, which is frequently attested in 
the Ancient Near Eastern textual material. 

Of course, for this idea to be corroborated, 
the original name of Chaldea must have 
contained a lateral fricative as well. 

The name “Chaldea” (or its derivative 
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“Chaldean”) is attested in various languages, 
as shown below: 

(1) Akkadian: 

- Neo-Assyrian: Kal-da, Kal-di, Kal- 
du, Kal-da-a-a, Kal-da-a-nu and Kal- 
da-a-a (Parpola 1970, 188-190; Fuchs 
& Parpola 2002, 258; Luukko & Van 
Buylaere 2002, 203; Reynolds 2003, 
205). 

- Neo-Babylonian: Ka-al-du, Kal-du 
(Zadok 1985, 191-192). 

(2) Biblical Hebrew: Kasdim (Gesenius 
1921, 366). 

(3) Biblical Aramaic: Kasday (Rosenthal 
2006, 92). 

(4) Palmyrene: Kldy ’ (Hoftijzer & Jongeling 
1995,510). 

(5) Ancient South Arabian: Ks 2 d and 
Ks 2 dyyhn (cf. infra). 

(6) Ancient North Arabian: Ksyly (cf. infra). 

(7) Syriac: Kalddyd (Payne Smith 1903, 
215). 

(8) Greek: Xa.k8a.ta and Xa.k8a.toi. 

One can basically see two different spellings: 
Kaldu and Kasdu. In Neo-Babylonian and 
Neo-Assyrian the name is always written 
with 1, but in Hebrew and Biblical Aramaic it 
appears with s, as indicated by the form Kasd- 
. The precise relation between both spellings 
(with / and s) is not clear. Either the original 
name had a lateral s or the Akkadian l is the 


184 The Saudi- Belgian in AL-Ghat 2013-2014 


result of the genuine Babylonian phonetic 
shift /sd/ > /Id/ (Kogan 2011, 79). 

If the latter case is correct, then a proto¬ 
form *Kasdu must have existed. This form 
must have developed into Babylonian 
Kaldu, which was on its turn adopted by the 
Assyrians (Kohler & Baumgartner 1958, 
477; Artzi 1970, 365; Zadok 2015, 95) 25 and 
which survived in Palmyrene Kldy and Greek 
Xakbaia. According to Grintz (1962, 190 
n. 10), the Hebrew and Biblical Aramaic arose 
directly from this proto-form *Kasdu. This 
would then imply that the name “Chaldea” is 
of Babylonian origin. 

So, if the widely attested name Kaldu is really 
the result of a proto-form *Kasdu through the 
Babylonian shift /sd/ > /Id/, then it must be 
admitted that the theory of an original lateral 
fricative should be abandoned. Accordingly, 
the Thamudic name discussed here has 
nothing to do with Chaldeans. 

Nonetheless, the alleged form *Kasdu is, 
contrary to what Gumpertz (1942, 114) 
believes, never attested (Edzard 1976-1980, 
296; Kogan 2011, 79). In addition, despite 
the fact that at least one Aramaic loanword in 
Akkadian (kinastu / kinaltu ) was affected by 

25 The Assyrian form is sometimes cited as an 
example of a Babylonian form in Assyrian that 
is a result of this shift, albeit that this shift was 
in general not operative in Assyrian and that, 
accordingly, the forms without /sd/ > /Id/ are 
more frequent than the other forms (Hameen- 
Anttila 2000, 22-23 and n. 30; Luukko 2004, 80- 
81). If, however, the original form does contain a 
voiceless dental lateral fricative /s/, then the form 
has nothing to with the phonetic shift /sd/ > /Id/. 


the shift (Keetman 2006,373), it is not sure if 
the shift was still active when the speakers of 
Akkadian came into contact with Chaldeans 
(Edzard 1976-80, 296; Kogan 2011, 79). 

With these two objections in mind, one 
could wonder whether it is not the other way 
round: not the Babylonian reconstructed 
form *Kasdu, but the Hebrew and Aramaic 
forms Kasd- stand closest to the original 
name (Steiner 1977, 141). If this is true, then 
the presence of a voiceless lateral fricative /s/ 
in the original name of Chaldea has become 
very probable (Edzard 1976-80, 296). In 
any case, it is not implausible to think that, 
the Chaldeans being a West-Semitic tribe, 
the name as attested in the West-Semitic 
languages Hebrew and Biblical Aramaic 
stands closest to the original one. 

Moreover, the lateral fricative in the name 
of the Chaldeans can also be noticed in its 
attestations in Ancient North Arabian and 
Ancient South Arabian inscriptions. The 
most intriguing fragment in this context is 
undoubtedly a South Arabian inscription 
from Al-Uqlah (Hadramawt, Yemen). The 
text (Jamme 1963, no. 931) mentions three 
diplomatic delegations that came to II'add 
Yalit, the king of Hadramawt (3 rd century 
CE). One of the delegations was said to be 
that of the Ks 2 dyyhn, the two others came 
from Palmyra and India. 

Jamme (1963,45) suggested that these people 
belonged to a local tribe, but unfortunately 
for him there is no evidence for such a tribe in 


the region. The only similar personal names 
as well as a similar toponym have a North 
Arabian context (Steiner 1977, 138). 

It is far more probable that the Ks 2 dyyhn are 
in reality the Chaldeans (Muller 1964, 380; 
von Wissman 1964, 457; Steiner 1977, 138- 
139). As a result, the Sabaic and Safaitic 
names cited by Jamme (as Ksd) may as well 
be notations of “Chaldea” or “Chaldean”. 
According to Steiner (1977, 138-141), the 
Chaldeans mentioned in this inscription were 
merchants from the East Arabian trading post 
of Gerrha 26 . 

The form Ks 2 d(y ) is also attested as personal 
name in various ancient Arabian inscriptions: 

(1) Ks 2 dy (Dussaud & Macler 1903 no. 
368; Safaitic): Here Ks 2 dy is the father 
of 'Ilham. While Dussaud & Macler 
(1903,140) did not find any comparative 
material for Kachday (sic), Lidzbarski 
(1908, 353) was the first to see the link 
with “Chaldean”. Ryckmans (1934, 116) 
marks the name with a question mark. 


26 See Steiner (1991, 1507-1508) on the discussion 
whether the Chaldeans migrated to Mesopotamia 
from East Arabia, as Albright (1952, 44-45) 
postulated. According to Moritz (1926, 205-206), 
there was even a special connection between the 
Chaldeans and the Arabs, but Brinkman (1968, 
266 and n. 1715; also Zadok 2013, 265) has 
demonstrated that there is no proof for such a 
hypothesis. The names of Chaldean people are 
mostly Akkadian and the non-Akkadian names 
are all West-Semitic, rather than Arabic (Zadok 
2013, 266-271). In any case, it is wise to assume 
that “It is not known how the Chaldeans arrived 
in Babylonia or where they came from” (Frame 
2013, 97). 
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(2) Ks 2 d (CIS IV 150:2 and 716:2; South 
Arabian) 27 : This name was borne by 
two individuals. Ryckmans (1934, 116) 
pleads for a link with Arabic ksd “gain, 
profit”, but even more likely is that the 
name means “Chaldean”. 

Finally, there is another argument in favour 
of the presence of an original lateral-fricative 
in the name of the Chaldeans: the town of 
uru E - m Il-ta-ma-sa-ma- This town figures in a 
list of 88 fortified cities of Chaldea, attested 
in an inscription of the Neo-Assyrian king 
Sennacherib (RINAP 3/2 213:45) 28 . The 
name of the city should be transcribed Bit- 
Samas-sama', the second part of which is a 
personal name meaning “The Sun god has 
heard”. The spelling with -It- for the sibilant 
clearly indicates that this sibilant was /s/ 
and not /§/ (Steiner 1991, 1508-1509) and 
suggests that in all likelihood the voiceless 
lateral fricative could be written in Akkadian 
by means of /. 

In conclusion, it may be accepted that the 
original name of the Chaldeans contains a 
voiceless dental lateral fricative /s/ and that 
the name is a derivation of the root ksd, 
probably meaning “to raid” (Lipinski 1993, 
193; Id., 2000, 418-419). The name is West- 
Semitic, perhaps related to, but distinct from 
Aramaic and certainly not Arabian. 


27 Cf.Arbache 2002, 263. 

28 The place is also attested, with a slightly different 
spelling, in SAA 17 30 17’ ( uru E- m T[a 5 -mis]-sa- 
ma-’) and in SAA 17 59 rev. 8’ (E- m Ta 5 -mis-sa- 
ma-’). 
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The presence of this name in this region is 
not at all surprising. As already mentioned, 
the Jebel Markh was situated along a trade 
route running amongst others from Gerrha to 
Palestine (cf. Van Beek 1958, 145). 

4.4 JM-VI (Fig. 41) 

Here the marks are unfortunately not 
coherent. One can clearly see a Thamudic D 
s 2 (or, less likely, a Thamudic B d) and a t, 
but the t is of a more recent date than the s 2 . 

4.5 JM-VI I (plate 9.4c) 

Transliteration 

Th 

Commentary 

The form 'lh, to be vocalized 'Alih, is a 
personal name, which is also attested in 
Safaitic inscriptions (Harding 1971, 432; 
Winnett & Harding 1978, 596). 

4.6 JM-XII (plate 9.8a) 

Fragment of a stone with three inscribed 
characters, of which the left one is engraved 
at some distance from the others. This implies 
that two words or names are involved here. 
Probably there was also a word or name to 
the right of the left word. Unfortunately this 
is no longer visible. 

Transliteration 
b zr 

Commentary 

The b could be the initial consonant of the 


The Saudi- Belgian in AL-Ghat 2013-2014 


word bn, meaning “father”. Zr is a personal 
name, attested in Thamudic inscriptions 
(Harding 1971, 297; Ociana, consulted 
on 13/05/2016). The combination of the 
characters could therefore be translated as 
“father of Zr”. 

4.7 JM-XIV (plate 9.8b) 

This stone remains difficult to analyse, 
although the script is most likely Thamudic 
B. The letter combinations do not reveal 
well-known personal names. Most likely, 
this group of letters can be seen as a writing 
exercise, since the letters face in several 
directions (M.C.A. Macdonald, pers. comm., 
28/01/2016): 

Starting on top of the stone the letter w is 
inscribed with below a broken letter. 

To the right of the w one can see (from top 
to bottom) a l (facing right), followed by a 
t, then either a k (facing right) or more likely 
a r (facing right, albeit that when one would 
expect it to face left) and a n. The last letter is 
either a b or a s 1 . Possibly there is, bel ow the 
r, a ‘ which has been hammered over. 

This would result in the reading Itrnb or 
ltrns r The first option, which could be to 
read from right to left bn Rtl “the son of Rtl”, 
is most plausible. However, none of both 
combinations are attested in the inscriptions 
of nearby Ha'il (cf. Winnett & Reed 1973,62- 
94), nor does the name Rtl appear elsewhere. 

Below this graffito another one can be seen, 


consisting of three or four letters. At the 
right side of the stone a k is engraved. It is 
uncertain whether this letter belongs to the 
name to the left or that it is an independent 
“game” of someone who wanted to show off 
his writing skills. To the left of this k, one can 
read the letters n, f and r. A personal name 
Nfr is quite frequently attested in Safaitic, as 
well as the name Nfrk (Harding 1971, 596; 
Ociana, consulted on 13/05/2016). 

4.8 JM-XVII (plate 9.8c) 

This stone is heavily weathered and not much 
can be seen. In the middle of the stone, a 
rayed circle (perhaps Thamudic D s 2 ) can be 
observed and to the right there are traces of 
what might be a y. To the left a name is still 
visible, consisting of a w and a badly written 
', d or y. Possible names are Dw (Ociana, 
consulted on 11/05/2016), ‘w (Harding 1971, 
447) and Wd (Harding 1971, 636; Ociana, 
consulted on 11/05/2016). Of these three 
names Wd is most frequently attested (in 
Safaitic and Thamudic) and this reading is 
preferred here. 

4.9 JM-XXIII (plate 9.8d) 

Here only two letters are engraved, next to 
some rock art representations. The letters 
form an in Safaitic attested name W‘ (Ociana, 
consulted on 11/05/2016). 

4.10 JM-XIV (plate 9.8e) 

Unfortunately, the traces are very faint and 
no coherent graffito can be made out of them. 
What can be seen, however, are the characters 
', h or t, m and t. The arrangement seems to 
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be rather chaotic. 

4.10 JM-XXXII 

To the right of the possibly religious symbol 
(cf. supra) one can read a name Ht, which is 
to be connected with Arabic hat “to abuse, 
to humble”. The name is also attested in 
Safaitic and Thamudic inscriptions, albeit not 
that frequently (Harding 1971, 215; Ociana, 
consulted on 12/05/2016). 

4.10 JM-XXXIII (plate 9.8f) 

The graffito on this small stone is made up 
of only one letter, most likely a Safaitic h. 
The stone probably once belonged to a larger 
stone. Alternatively, it might also be a wasm, 
as seen on JM-LXVI. 

4.9 JM-XXXIV (plate 9.9b) 

On the left bottom of this stone, an interesting 
phenomenon can be noticed. If the motif 
represents a lizard 29 , its hind legs seem to 
form the letter w. This could very well be the 
indication of the first letter of the word for 
“lizard” in Safaitic and Thamudic. At least in 
Safaitic the word for lizard is wrl (Classical 
Arabic waralun “scincus” [Fig. 28]; cf. al- 
Jallad 2015, 353). To the right of the lizard 
one can see a wasm or a Safaitic h. 
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4.10 JM-XXXVIII (plate 9.4d) 
Transliteration 

Ht 

Commentary 

This is again an anthroponym, which could 
be related to Arabic hatt “fleet” and which is 
attested in Dadanitic and Safaitic inscriptions 
(Harding 1971, 175; Ociana, consulted 
on 13/05/2016). Nevertheless, we cannot 
exclude the possibility that two times the 
same wasm is engraved here. The same name 
(or wasm) is most likely inscribed on stone 
JM-XL (plate 9.9a). 

4.11 JM-XLII (plate 9.9c) 

This rock has two complete graffiti incised 
in it. In addition, there are traces of other 
graffiti. On the extreme left there is a t 
visible, probably part of a larger inscription. 

The two complete graffiti are situated next to 
each other. The left one (JM-XLII. 1) consists 
of three letters, a x and a r or b. The rude line 
in between is probably a natural mark. The 
script can be classified as Thamudic B. The 
name resulting from this reading is Bt or Tb, 
depending in what direction one reads. Bt is 
a well-known name in Dadanitic and Safaitic 
(Harding 1971, 93; Ociana, consulted on 
11/05/2016) and may be connected to Arabic 
batt meaning “secret”. However, also a 
reading Tb yields an already attested name, 
connected to Arabic tab “to be completed” 
(Harding 1971, 142; Ociana, consulted on 
11/05/2016). 
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The other graffito (JM-XLII.2), to the left 
of JM-XLII. 1 has four letters, of which the 
third one is not entirely clear. The first one 
is clearly an l (Tharrudic B), followed by 
a rude k. The third one is either ' or b, not 
well executed. The last one is b. So we have 
a text saying Lkbb or Lk'b. The reading of 
the name K‘b (Harding 1971, 500; Safaitic; 
Ociana, consulted on 13/05/2016) preceded 
by the preposition /- “by” (Macdonald 2004, 
519) is preferred here. The text can then be 
translated “By K'b”. 

4.13 JM-XLIV (plate 9.9d) 

Traces of three letters are visible on this 
stone. The most plausible reading is t, b/r 
and ! . If one reads rt, then a plausible name 
may be seen (cf. Harding 1971, 414). Yet, 
also a reading bt yields a nice name (cf. 
Harding 1971, 396). Both names are in any 
case attested in Safaitic. 

4.14 JM-XLV (plate 9.9e) 

On this stone the characters z and b/r are 
visible. A name Zr, perhaps to be read Zirr , 
is at least four times attested in Thamudic 
inscriptions (Harding 1971, 297) and six 
times in Safaitic inscriptions (Ociana; 
consulted on 10/05/2016). 

4.15 JM-XLVI (plate 9.9f) 

This is a bizarre stone with some characters 
engraved on it in a chaotic arrangement. 
Probably we are dealing here with a scribal 
exercise or game. The visible letters (from 
left to right) are, y, g/d/s, (and q. Above them 
are a n and a . A combination N‘ can be a 


personal name (Harding 1971, 592; Ociana, 
consulted on 13/05/2016), but the second line 
currently remains unexplicable. 

4.16 JM-XL VII (plate 9.10a) 

Here a reading ytr yields a personal name 
Ytr, attested in both Safaitic and Thamudic 
inscriptions (Harding 1971, 657) and once 
in a Dadanitic text (Ociana; consulted on 
10/05/2016). 

4.17 JM-L (plate 9.10b) 

This stone has clearly two waw engraved on 
it. Unfortunately this does not result in a clear 
name or lexeme. 

4.1 JM-LII (plate 9.10c) 

Here three letters are visible, two of which 
are not fully certain. The letter to the right is 
) or s. The middle one is certainly t, whereas 
the third one is w or d, the latter only being 
possible if the script is Thamudic B. 

The only name, which is already attested, 
to be formed with this combination is Wts, 
a name attested in Dadanitic and Safaitic 
(Harding 1971, 634 [“root unknown”]; 
Ociana, consulted on 11/05/2016). 

4.19 JM-LIII (plate 9.lOd) 

Perhaps a name Nz or Zn can be seen on this 
stone. The former is attested in Safaitic texts 
(Ociana, consulted on 11/05/2016). The latter, 
possibly related to Arabic zan “to judge”, is 
also attested in Safaitic (Harding 1971, 302; 
Ociana, consulted on 11/05/2016). 


29 See Jans et al. in this article: 3.1, n° 5. 
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Alternatively the presumed n could be a 
natural mark, while the other character is 
nothing more than a wasm (similar to the one 
seen on JM-LXVI). 

4.20 JM-LVI (plate 9.1 Oe) 

The signs are not all certain. Curiously the left 
side of the stone seems to have twice exactly 
the same graffito, of which the first three 
letters are tlw. The fourth one is either b, r or 
1 . The only attested name that can be formed 
with this combination is Rwlt, attested once 
in a Safaitic inscription (Ociana, consulted 
on 11/05/2016). 

4.21 JM-LXI (plate 9.11a) 

Transliteration 

'In 

Commentary 

The form 'In is a personal name for which 
two analyses are possible. Firstly, it may be 
related to Arabic 'In “to tell, to reveal” and is 
as such at least four times attested in Safaitic 
inscriptions (Harding 1971, 432). Secondly, 
the alternative possibility is to consider the 
name as a variant of 7 and to connect it with 
Arabic 7 “to be ill” (Harding 1971, 429). 

4.19 JM-LXIV (plate 9.1 lb) 

Here only one letter can beidentified, in casu 
a y. 

5. Conclusion 

This section presents the publication of some 
of the engraved stones found on the Jebel 
Markh. It must be admitted that the number 
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of inscriptions is not very abundant, certainly 
if compared with other finds in the Syrian and 
Jordan desert. With regard to the content of 
the inscriptions, so far only personal names 
and scribal games are attested. 

Nevertheless, the graffiti found on the Jebel 
Markh are very significant, since they most 
likely prove that the Jebel Markh was either 
an important stop on the trading route which 
ran from Gerrha on the East Arabian coast 
to the Mediterranean, or even on the Trans- 
Arabian axe, or that it was a major (religious?) 
centre for the local nomadic shepherds. As a 
matter of fact, the importance of the site is 
also demonstrated by the presence of the 
access path on the north-western slope of the 
hill (cf. the section on the stone structures). 

D. A survey project looking for early 
human activity by Philip Van Peer 
(KU Leuven) 

Geologically the surveyed region consists of 
marine deposits of varying age, which have 
developed into a series of cuestas through 
tectonic activity. The city of A1 Ghat is 
located at the foot of the western cuesta cliff 
of a Jurassic limestone formation, extending 
to the northwest. To the west of this cuesta, 
there is a heavily eroded peneplain with 
active dune formations in the west. A cursory 
visit has shown that there are no traces of 
prehistoric occupation whatsoever. The 
dunes are most likely of too recent age. In the 
eastern part of the plain, irrigation agriculture 
is practiced. 


The 2012 survey was concerned with the 
area west of the watershed that runs from 
south to north, the cliff face in particular 
(plate 9.11c). The second campaign, in 2014, 
was concentrated on the eastern side of the 
limestone formation, in the area of Jebel Al- 
Samar. Here, a large depression of tectonic 
origin, filled with quaternary fluvial deposits 
occurs between Jurassic and Cretaceous 
limestones. 

1. The 2012 survey 

The limestone area to the east of the Zulfi 
road was the first focus of attention. Three 
days were spent at exploring two wadi valleys 
draining into the large plain to the west (plate 
9.11c, north zone). In the southern wadi four 
findspots of lithic artefacts were registered 
on the northeastern pediment of the valley. 
At findspots 1-3, isolated artefacts from the 
Middle Palaeolithic occur. Interestingly, two 
of these are heavily retouched side scrapers 
of Yabrudian style (plate 9.12b;B) while the 
third is a Levallois point. At findspot 4, a 
dense cluster of artefacts was found; they are 
probably Neolithic. In the slopewash deposits 
on the pediment, one frequently observes 
the presence of good quality chert nodules 
eroding out of the limestone. This exposure 
of chert beds within reach of exploitation 
together with the presence of permanent 
water sources in the valley floor, as visible 
today, must have formed a point of attraction 
for prehistoric foragers. 

On the limestone escarpments east of A1 
Ghat city (plate 9.11c, south zone) two 


dense concentrations of lithics were found at 
the surface of the plateau desert pavement. 
At locality 2, the artefacts all show a very 
characteristic reddish oxidation and an 
intensive gloss development (plate 9.12a;A). 
The latter is reminiscent of water wear 
as formed in sandy spring deposits. The 
topographical position of the site, however, 
would seem to preclude the presence of paleo- 
springs. Technologically, these artefacts are 
somewhat similar to African late MS A or LS A 
industries although the presence of carinated 
scrapers is unexpected in this regard. They 
seem to suggest some Levantine Aurignacian 
affiliation. Locality 3 has a higher density per 
surface unit and has a more palimpsest-like 
character as evidenced in the occurrence of 
different patina groups. 

In a tributary wadi to the north of the A1 
Qalta waterfall, we observed the presence of 
thick (~2 m) wadi deposits, grading from fine 
gravels to sands. A single convex side scraper 
was comprised within the upper part of these 
deposits. While clearly in secondary context, 
this is the only instance where archaeological 
materials were observed in stratigraphic 
context. This opens up the prospects that at 
least a minimal age might be established for 
a certain number of occupation events. 

2. The 2014 survey 

In 2014 our efforts were focused on the eastern 
part of the survey area. Our main aim was 
to further explore the potential of two areas 
which had been discovered in 2013. During 
that campaign, large surface concentrations 
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of Palaeolithic artefacts had been sampled 
at two localities at Jebel Al-Samar, labelled 
as ‘Black Hill 1’ and ‘Black Hill T. Another 
dense concentration was encountered at Jebel 
Markh to the north (plate 9.11c). 

2.1 Jebel Al-Samar 

This site is located in a heavily dissected 
area of characteristic black hills consisting 
of sandstone which is capped by a thin 
layer of strongly silicified coarse-grained 
sandstone. The latter is undoubtedly the 
reason of Palaeolithic human presence here, 
as demonstrated by the quantities of lithic 
artefacts out of this raw material which are 
scattered across the hill surfaces. Several of 
these were sampled in 2013; during the 2014 
campaign we concentrated our efforts in the 
area indicated on plate 9.12b. Unfortunately, 
these surfaces are being stripped of their 
desert pavements for road construction (plate 
9.12b) and many scatter have been destroyed 
by now. A small test trench on the south 
pediment revealed the presence of a truncated 
red soil developed in fine slopewash deposits 
underneath the desert pavement. No artefacts, 
however, were observed in stratigraphic 
context. It is most likely that these scatters 
have never had a sediment cover and that 
they occur more or less in situ at the present 
surface, as in many other areas of the Saharan- 
Arabian belt (Olszewski et al. 2010). 

Thus far, the entire collection from Jebel 
Samar has been subjected to a preliminary 
analysis only. However, some general 
technological features can be pointed out. 


In the first place, it is obvious that the large 
bulk of the artefacts are of Middle Stone 
Age affiliation and that, in this sense, the 
collection displays a certain homogeneity. 
For the sake of this preliminary description, 
we consider it as one assemblage although it 
is most certainly a palimpsest composite. 

The artefacts are almost always made of the 
local raw material. Imported raw materials 
such as flint are extremely rare. Typically, the 
artefacts show a rather strongly developed 
reddish patina and some degree of wearing 
of edges and ridges. It is clear that they have 
been exposed at the surface for a long period 
of time. The assemblage comprises cores in 
various reduction states and debitage while 
retouched tools are rare. This composition 
is quite characteristic of MSA workshops. 
As the use of the term MSA suggests, the 
technological systems represented in the 
Jebel Samar collection show distinct African 
connotations, the use of the Nubian 2 method 
in particular (Van Peer et al. 2010). This is 
a specific variant of the Levallois method 
of blank production, designed to produce 
pointed flakes from broad triangular cores 
on which a guiding ridge is achieved through 
lateral preparation of the core table (plate 
9.13c). The narrow distal end of such cores 
has a characteristic carinated appearance. 
In northeast Africa such assemblages are 
comprised in a cultural facies known as Early 
Nubian Complex (dating to around 130,000 
years ago) and associated with Homo sapiens 
populations. At Sodmein Cave in the Eastern 
Desert of Egypt, for instance, an Early 
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Nubian Complex level occurs in association 
with a large firepit that has been dated to 118 
+ 8 ka (Mercier et al., 1999; Moeyersons et 
al., 2002; Schmidt et al., 2015). 

2.2 Jebel Markh 

Downstream from Jebel Samar, at the 
junction of the small tributary wadi to the 
main drainage system (plate 9.11c) is the 
site of Jebel Markh. Again this is an isolated 
hill capped by the same quartzitic sandstone 
formation as at Jebel Samar. The hill is 
immediately adjacent to the western wadi 
terrace and fine overbank deposits fan out on 
the lower part of the hill (plate 9.12c). We 
recorded a section in a small gully which 
has recently been eroded into the terrace, 
showing that these fluvial deposits reach a 
considerable amplitude (plate 9.12d). Thus, 
this site provides the stratigraphic conditions 
to recover archaeological material in buried 
conditions and, as a matter of fact, we have 
observed occasional artefacts in the exposed 
sections of the small gully. 

The surface of the hill is densely covered 
with lithics which, however, have a much 
fresher appearance than the Jebel Samar 
material. Many of them have only a light 
yellowish patina or even none at all. At the 
base of the hill we have opened up a 25m 2 test 
area, of which a number of lm 2 squares were 
carefully excavated (plate 9.13a). Artefacts 
were encountered but, thus far, we have 
not reached a true buried occupation level. 
It seems that many of the excavated lithics 
have moved downward into the sediments as 


a consequence of taphonomic processes such 
as desiccation wedges. 

Technologically as well, the Jebel Markh 
surface assemblage has a very different 
appearance as compared to Jebel Samar. First 
of all, there is a laminar aspect to the lithic 
production and retouched tools are quite well 
represented (Table 1). Often these are tool 
types which are characteristically associated 
with blade blanks, such as end scrapers and 
burins. Yet, raw blade blanks are quite rare 
and in the best of cases they are stocky flake- 
blades which makes them quite different from 
the laminar products present at Jebel Samar. 
A few cores are present with an apparent 
volumetric organisation and tables from 
which elongated forms have been produced. 
Discoidal cores, on the other hand, are well 
represented and most of the intentionally 
produced blanks are discoidal flakes. 


Tool type N 

retouched flakes 12 

side scrapers 9 

denticulates 16 

notches 9 

bees 4 

end scrapers 12 

Burins 6 

Truncations 1 

core tranchets 2 

flake tranchets 2 

Nazlet Khater axes 2 

asymmetrical axes 1 

scaled pieces 1 

tanged pieces 1 

TOTAL 78 
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Table 1: Tool type frequencies in Jebel Markh 
surface collection 

There are quite a few bifacially retouches 
tools present in the assemblage, mostly thick 
forms. There is one thin bifacial foliate out 
of grey flint which probably does not belong 
together with the rest of the assemblage. 
Noteworthy among the bifacial tools are two 
items which show a lot of morphological 
similarity to the Nazlet Khater axe type (plate 
9.13b, see Vermeersch et al. 2002). This is a 
tranchet-like tool, with one or two opposed 
bifacially worked bits and with lateral 
concavities. They are elaborated on slabs or 
big flakes. Large faqonnage production flakes 
are present in the assemblage. 

At this preliminary stage, it is difficult to 
propose an attribution to a formal cultural 
unit, all the more so because we have no 
chronological evidence to go by, direct dates 
nor a regional chronostratigraphic framework 
to which we might attempt to correlate Jebel 
Markh. If Nazlet Khater axes are present 
indeed, this would suggest an early Upper 
Palaeolithic occurrence. Alternatively, this 
techno-typological spectrum also fits MSA 
or Middle Palaeolithic industries such as 
the Lupemban in northeast Africa or even 
the Pre-Aurignacian from the Levant (Rust 
1950). 

3. Conclusions 

As far as the western part of the survey area 
is concerned, the limestone escarpment with 
its deeply incised wadi’s draining to the 


peneplain is the most promising in terms of 
documenting prehistoric human occupation. 
However, this landscape is heavily eroded 
and the chances of finding good stratigraphic 
contexts with Palaeolithic sites in primary 
context, are slim. Still, attention should be 
paid to the spring situations which might 
occasionally contain fine deposits (sands or 
even travertines). Additionally, some wadi 
terraces may have been preserved, containing 
remnants of occupation in near-primary 
context and perhaps even structures related 
to the exploitation of chert. 

The evidence from the eastern survey region 
is much stronger. The multiple indications 
of Palaeolithic occupations at the fringes of 
this large drainage system (plate 9.11c) can 
undoubtedly explained by the presence of a 
quartzitic sandstone formation of which the 
weathered top lends the typical black aspect 
to these surfaces. Two major areas of dense 
surface scatters have been recorded and 
sampled at Jebel Samar and Jebel Markh 
but many more will be found with continued 
surveying. Beyond Jebel Markh, river 
terraces and fine floodplain deposits seem to 
be rather well preserved, opening the prospect 
of finding sites in primary context. In the light 
of the ongoing economic development of 
the area, intensified archaeological attention 
seems urgent. 

Within the context of the wider question 
of early modem human demography, the 
discovery of the Jebel Samar site constitutes 
important new evidence. While the expansion 


of groups into the Sahara during early MIS 
5 is quite well established (Wendorf et al., 
1993; Smith et al., 2007) such sites were non¬ 
existent for the east, let alone for the Arabian 
Peninsula across the Red Sea. With this 
evidence from Central Saudi Arabia coming 
to light, it increasingly seems that the regional 
distribution of the Nubian 2 technological 
system is recording an early, Last Interglacial 
migration out of Africa. Obviously, this 
emerging archaeological pattern begs for 
consideration from the perspective of the 
conventional, ‘failed’ Out of Africa 2a 
migration (Garcea, 2012). As a matter of 
fact, it provides a serious complication for 
that model since the technological system 
associated with the early modem humans of 
the Levant has nothing African about it. It 
does seem quite unlikely that human groups 
from the same technological background 
would, on the one hand, completely abandon 
their ancestral technology on the Levantine 
Coast while, on the other hand, they keep 
on using it in precisely the same form in 
areas only a footstep away to the south. At 
the very least, the evidence from the Arabian 
Peninsula urges us to put the question of the 
cultural homologies between the later African 
MSA and the Levantine Middle Palaeolithic 
high on the research agenda again. 
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